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A MANUAL OF DAKGEROUS IiNSEGTS LIKELY TO BE INTRO- 
DUCED IN THE UNITED STATES THROUGH IMPORTATIONS. 



This publication has been prepared in the Bureau of Entomology 
at the request of and in cooperation with the Federal Horticultural 
Board to supply such information as is required by its officers 
atid others in the enforcement of quarantines and the safe- 
guarding of this country against foreign insect pests. It should 
assist materially in preventing the introduction of additional pests 
like the gipsy moth, boll weevil, and alfalfa weevil. Only a brief 
sketch can be given of each of the more important species. The 
(plants making up the commerce in vegetable products are arranged 
alphabetically by the American common name;' with the scientific 
name following. It is believed that this arrangement is most con- 
vtoient for inspectors. A brief sketch of certain important facts 
concerning each plant is also given. 

The arrangement imder each plant of the insects in two or more 
categories, A, B, etc., is merely one of convenience. Under A are 
grouped the better known insects, or those concerning which there 
is available literature. This category especially contains pests 
which are easily imported. Under B are hsted many important 
pests, possibly sometimes more important than those listed in A and 
often just as readily introduced. They are merely listed because 
full descriptive matter was not available and for other similar reasons. 
Ii/ later editions probably many of these pests will merit fuller 
discussion. / 

It is not to be expected that inspectors will attempt to make final 
determinations with the aid of this work. In fact, it would be very 
unwise to do so. The book is merely to indicate to inspectors and 
entomologists the insects likely to be found associated -with impor- 
tations. 

The references to foreign literature under the species give the best 
or most easily available source of additional information. Tables 
and keys to species could not possibly be included in a work of this 
kind. It is expected that the inspector, on finding important insects 
not already familiar to him, will immediately transmit specimens to 
the Bureau of Entomology at Washington, D. C, for reference to the 
proper authorities or to other competent specialists in the groups to 
which the insects belong. 
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This compilation was only possible by the cooperation of all the 
divisions of the Bureau of Entomology, some of which prepared the 
matter in the form in which it now appears. The editor therefore 
wishes to acknowledge the assistance of Messrs. C. L. Marlatt, W. D. 
Hunter, A. D. Hopkins, the late F. M. Webster, F. H. Chittenden, 
A. L. Quaintance, W. R. Walton, E. R. Sasscer, Jacob Kotinsky, 
Dwight Isely, H. L. Sanford, and R. W. Rust for the collection of the 
notes on the insect enemies of the crops investigated by them, 
and of Messrs. W. R. Walton, Harry B. Bradford, and the late J. F. 
Strauss in the preparation of the illustrations. 

The lists of insects included in this manual are necessarily incom- 
plete, and no doubt important species have been omitted. Fre- 
quently the literature on dangerous species is so meager as to make 
it impossible to conclude as to the importance of the species. 

Regarding the nomenclature, it should be remembered that this 
work is strictly a compilation. Many of the names will undoubtedly 
be changed as the result of future studies. The ones used, however, 
are the ones current in European literature. To have attempted to 
make the nomenclature more exact would have involved practically 
the revision of many large groups of insects. This would have been 
entirely impracticable and would have delayed publication of the 
manual for years. Moreover it would have resulted in a publication 
which inspectors would have had difficulty in using on account of the 
fact that the literature accessible to them would have, in many 
cases, used other names. In order to make future editions of this 
handbook more useful, the bureau will be greatly obliged for criticism, 
additions, and recommendations as to treatment. 

The majority of the insect pests in the United States which now 
occasion the greatest damage to orchard, field, and garden crops and 
to stored products and in homes, etc., are of foreign origin, and were 
introduced with the host plants or accidentally in the course of com- 
merce. Such introductions of new pests are going on all the time, 
as illustrated by such recent arrivals as the Argentine ant in New 
Orleans and the alfalfa leaf weevil in Utah. The list of over 100 
introduced insect pests given below illustrates the nature of the 
most important of these introductions in the past. This handbook 
contains the names of hundreds of other insects which now occur in 
different parts of the world and which are liable to be introduced at 
any time with nursery stock or in merchandise or as accidental guests 
or stowaways on ships or in baggage. It also includes a considerable 
number of introduced pests which are not now generally distributed 
and which therefore should be guarded against both as to further 
entry and, to further distribution within the United States. 

Throughout the work species which have been introduced into the 
United States are marked with an asterisk (*) and the fact of the 
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introduction is mentioned. Many of the most important introduced 
insects are omitted because they are now so generally distributed 
that the importation of a few additional individuals will have no 
effect upon the existing economic conditions. 

LIST OF IMPORTANT FOREIGN INSECTS WHICH HAVE BEEN 
INTRODUCED INTO THE UNITED STATES. 

MITES (ACARINA). 

Orange rust mite or lemon mite. Eriophyes oleivorus Asbmead. (See Citrus.) 

Grape blister mite. Eriophyts vitis Landois. (See Grape.) 

Pear leaf blister mite. Eriophyes pyri Pagenstaecker. (See Pear.) 

Plum blister mites. Eriophyes phlaoeoples Nalepa and E. padi Nalepa. (See Plum.) 

Potato root mite. Rhizoglyphus ( CoepophaguB) echinopus Fumouse and Robin. (See Potato.) 

THRIPS (THYSANOPTERA). 

Onion thrips. Thrips tahaci Lind. 

Pear thrips. Txniothrips pyri Daniel. 

Red-banded thrips. Heliothrips rubrocinctus Gi&rd. (See Fruits.) 

SCALES, BUGS, APHIDS (HEMIPTERA). 

San Jos^ scale. Aspidiotus perniciosus Comstock. 

Apricot scale. Epidiaspis piria>la Del Guercio. (See Apricot.) 

Greedy scale. Aspidiotus camellix S^oret (rapax Comstock). (See Asparagus.) 

Box scales. Aspidiotus ( Chrysomphalui) dictyotpermi Morgan, A»pidiotu9 Inritannicus KewBtead, and Pin- 

naspis buxi Boucbi^. (See Box.) 
Catalpa scale. Diatpis pentagona Targioni. (See Catalpa.) 

Citrus scales. Asp^iotus orientalis Ncwstead and ParlatoTia zizyphus Lucas. (See Citrus.) 
Coconut palm scale. Aspidiotus ( Chrysomphalut) persex Comstock. (See Coconut palm.) 
Fig scales. Conchaspis angrxci Cockerell and Lepidosaphes ficus Signoret. (See Ficus.) 
Hawthorn scales. LecaniumbUv^terculatumT^iigiojii. (See Hawthorn.) 

Mango scales. Coccus mangiferx Green and Leucaspis indica Marlatt. (See pi. J, fig. 1.) (See Mango.) 
Oak scales. Asterolecanium mriolosum Ratzeburg. (See Oak.) 
Orchid scales. Aspidiotus ( Targionia) biformis Cockerell, Parlatoria proteus Curtis, and P. pseud(upiduaii9 

Lindinger. (See Orchid . ) 
Pear scale. Aspidiotus (Diaspidiotus) oHrexformis Curtis. (See Pear.) 
Rose scale. Leucaspis japonica Cockerell. (See Rose.) 
Sago palm scale. Diaspis zamiae Morgan. (See Sago Palm.) 
Sugar-cane mealy-bug. Pseudococcus texensis Tinsley, (See Sugar cane.) 
Black scale. Saissetia olex Barnard. 
Fluted scale. Icerya purchasi Maskell. (See pi. n, fig. 2.) 
Oystershell scale. Lepidosaphes ulmi LinnsBUs. 
Purple scale o f the orange. Lepidosaphes beckii Newman, 
nop aphis. Phorodon humuli Schrank. 
Spinach aphis, Myzus persicx Sulzcr. 
Cabbage aphis, Aphis brassicas Linnaeus. 
Melon aphis. Aphis gossypii Glover. 
Pea aphis, Macrosiphum pisi Kaltenbach. 
Bean aphis. Aphis rumjcis Linn«iis. 
Wheat plant louse. Aphis avenss Fabricius. 
Pear-tree psylla. Psy.la pyricola Forster. 
Tarnished plant-bug. Lygus pratensis Linnaeus. 
Ck>tton stainer. Dysdercus suturellus Ilerrich-Schaeflcr. (See Cotton . ) 

BEETLES (COLEOPTERA). 

Beet carrion beetle. Blitophaga opaca Linnaeus. (See Beet.) 

Red-legged ham beetle. Necrobia rufipes De Geer. 

Leather beetles. Dermestes vulpinus Fabricius and D. frischi Kugolann. 

Pear borer. Agrilus sinuatus Olivier. (See Pear.) 

Confused flour beetle. Tribolium confusum Duv. 

Saw-toothed grain beetle. Siltxinv^ surinamensis Linnaeus. 

(Saddle or bolting-cloth beetle. Tenebriouies mauritanicus Ljnna»us. 
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licsser grain-borer, Rhitopertha dominica Fabricius. 

Drug-store baetle, SUodrepa panicea Linnaeus. 

Cigarette bSetle, Lowioierm J wrrtcor»« Fabricius. 

Rust-red flour b3et}«, TriboUum ferrugineum Fabricius. 

Poplar borer. Saperda carchariaa JjiansBUS. (See Poplar.) 

Willow leaf-beetle. PhyUodecta vUeUinae JjiDnedUS, (See Willow.) 

Elm leaf-beetle. OaUntceOa luteola MOller. . 

Crucifer leaf-beetlesi. PkyUotreta mtUUa ¥a\yrUim8 taid P . armoracix Koch. (See Crucifer.) 

Ccdifomia grape rootworm. Adoxus obscurus LiDnsdus. (See Grape.) 

Beet tortoise beetle. Cas9ida,nebulosa lArmeenis. (See Beet.) 

Asparagus beetle. CrioeerU atparagi Linnaeus. (See Asparagus.) 

Asparagus beetle. Crioceris It^unctaUi Linnaeus. (See Asparagus.) 

Bean weevils. MyWiHs i rufimanus Boheman, M. pisorum Linnaeus, M. lentis Frdlichs, AcanthosceUdes 

obteUnt Say, Pachymerut chinensii Linnaeus, P. ^uadrimaeulatui Fabricius. (See Beans.) 
The poplar and willow curculio. Cryptorhynchus lapathi Linnaeus. (See Alder, Birch, Poplar.) 
Austrian alfalfa leaf weevil. Hypera meles Fabricius. (See Alfalfa.) 
The clover leaf weevil, ^fj^p^a punctoto Fabricius. (See Alfalfa.) 
The alfalfa weevil. H|^p«ra poMica Oyllenhal. (See Alfalfa.) 

Clover leaf weevils. Hypera meles Fabricius and Hypera nigrirostrit Fabricius. (See Clover.) 
'^road-nosed grain weevil. Caulophilus hUinasus Say. (See Avocado.) 
Root weevils. Polydrusus serieeus^haHoT and P. viridicollUt B&adi. (See Beech.) 
Coffee-bean weevil. Arxc^utfaacicuUUueDeQeeT. (See Com.) 
Sweet-potato weevil. Cyla* formvearius Fabricius. 

Clover root weevils. Sitona flaveacem Marsh and Sitona hispidula Fabricius. (See Clover.) 
Strawberry root weevil. Braehyrhintu ovatua Linnaeus (Otiorhynchus). (See Conifers.) 
Grain weevils. Calendra granaria Linnaeus and C. oryza Linnaeus. (See Com.) 
Grape root weevil. BrachyrhinusauleatusYd^iricivLS. (See Grape.) 
Fruit-tree bark beetle. ScolyttLsrtigulosus'ReAzehMig. 

MOTHS (LEPIDOPTERA). 

The gipsy moth. Porthetria dispar Linnaeus. (See Forests.) 

The cotton bollworm. Chloridea obsoleta Fabricius. 

The beet army worm. Laphygma ezigua IBiiXhner (Caradrina). 

The apple moth. Argyresthiaconjugella ZeUer. (See Apple.) 

Horse-chestnut borer. Zeuzera pyrina Linnaeus. (See Horse-chestnut.) 

Beech tortricid. P«ro»co/CTT«fifanaTreitschke. (See Beech, Birch.) 

Hawaiian beet webworm. Hymenia fascialis Cr&met. (See Beet.) 

Beet worm. P2um ^amma Linnaeus. (See Beet.) 

Diamond-back moth. Plutella macuUpennis Curtis. (Attacks turnip, cabbage, cauliflower.) 

Cabbage webworm. Hellula undalis Fabricius. 

Celery leaf-tyer. Phlyctania ferrugalis Htibner. 

European pine-shoot moth. Evetria bttoliana Schiffermiller. (See Conifers, C.) 

Pine bud and gall moths. Evetria turionarui Hiibner; E. pinivorarui Zeller; E. duplana Hiibner. (See 

Conifers, C.) 
Brown-tail moth. Euproctis chrysorrhaea Linnaeus. (See Forests.) 
Pea moth. Laspeyresia nigricana Stephens. (See Pea.) 
Sugar-cane borer. Diatrxa aaccharalis Fabricius. (See Sugar cane.) 
Mediterranean flour moth. Ephestia Tcuehniella Zeller. 
Imported cabbage butterfly. Pontia rapas Linnaeus. 
Angoumois grain moth. Sitotroga, cerealella Olivier. 
Codling moth. Laspeyresia pomondla Linnaeus. 
European grain moth, Tinea granella Linnaeus. 
Indiim-meal moth, Plodia inter punctella Hubnsr. 
Fig moth, Ephestia cautella Walker. 
Cutworms, Pcridroma, Agrotis, Feltia, etc. 

SAWFLIES (HYMENOPTERA). 

CJoniferous sawfly. Diprion simile KsLVtig. (See Conifers, B.) 

Currant worm. Pteronidea rihesii Scopoli. 

Rose sawfly, Cladius pectinicornis Fouc. 

Larch sawfly, iVcmaftt* mcftsoni Hartig. 

Rose sawfly Caliroa aethiops Fabricius. 

Ylum s&wQy, EriocampoideslimacinaB,el[%ius. , ' • 

Elm sawfly, Fenusa dohrnii Tischbsin. . . 



iThe generic name Mylabris Geoffroy 1762 has .precedence over Lacia Scopoli and Briichus, Linnaeus 
as used for the bean weevils and is the name which.fho.uld be foUowedin future literature*— rW, D.^ 
Pierce. 
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FLIES (DIPTERA). 

Imported cabbage maggot. ' Chortophila {Pegomya) bratsicat Boucb6. 

Seed-cam maggot. Chortophila (Pegomya) fusckepa Zetterstedt. 

Grain gall midge. Contarinia tritici Kirby. (See Grains.) 

Hessian fly. Phptopkago, destructor Say ( MapetMa). (See Grains.) 

Pear gall midge. Contarinia pfprivora Riley. (See Pear.) 

Imported onion maggot. Cfhortophila (Pegomya) cepetorum ttedde. 

Spinach leaf miner. diortopMUi (Pegomya) hposcyami Linnseus (vicina Lintner). 

INSECTS SPECIALLY UABLE TO IMPORTATION AT ANY 

TIME. 

There are certain groups of insects which are uniformly injurious 
and can not therefore be given full justice in a bulletin of this type. 
These insects should be especially guarded against and excluded on 
general principles, whether incriminating evidence is found or not. 

TERMITES (TERMITIDifi). 

There have been several cases of introduction of termites into the United States, 
notable among which was the importation of Leucotermes Ivjdfugus Rossi in packing 
boxes from Germany. The termites are uniformly injurious to wood and plant 
growth and may be imported in any type of wood, whether in the form of nursery 
stock, lumber, or manufactured product. A list of species is to be found in Wyts- 
man's Genera Insectorum by Desneux (1903). 

THSIPS (THYSANOPTEBA). 

The tiny fringe-winged thrips are very destructive to many crops, and should 
always be guarded against. 

SCALE INSECTS (COCCIDiD). 

These tiny insects are inconspicuous and the greatest of care is necessary on the 
part of inspectors to prevent their introduction. This family may be considered, as 
a whole, a most imdesirable group of insects. Many species have already bee^ in- 
troduced and become serious pests. Reference to Mrs. Femald's Catalogue of Coc- 
cidse as well as Technical Bulletins 12 and 16 of the Bureau of Entomology will 
give full data as to literature, L. Lindinger, in his '*Die Schildlause (Coccidse)/' 
gives tables to the species of European scale insects attacking each plant. All names 
of scale insects used in this bulletin have been verified by Mr. E. R. Sasscer. Several 
genera of scales are illustrated on plates i-v to assist in determination. Some of the 
species illustrated are not treated in the text, although congeneric species are. 

WHITE FLIES (ALETBODIDiD). 

The tiny white flies are very apt to slip in past even a zealous inspector. The 
flattened scalelike larvae of some species look so much like the plant tissue that they are 
easily overlooked. The active little white-winged adults fly so quickly that rough 
handling would tend merely to disperse them and increase the dangers of introduction. 
Kirkaldy in 1907 issued a world checklist In Bulletin 2, Hawaii Board of Commis- 
sioners Agriculture and Forestry. (See Technical Bull. 27, of the Bureau of Ento- 
mology and Proc. U. S. Nat. Mus., No. 2156.) 

RED SPIDERS; MITES (ACARINA). 

These tiny eight-legged creatures are not insects, but so closely related that they 
are generally tjreated as suqh. The red spiders are exceedingly minute and occur 
on almost every type of vegetation. As their rate of multiplication is very rapid 
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they have become serious x>est8 to agriculture. There are a number of four-legged 
blister mites of great importance and yet so small that they can only be seen with a 
very high power lens. 

BABKBEETLES (SUPEKFAMILY SCOLYTOIDEA: FAMILIES IPIDifi, 
SGOLTTOPLATTPODIDiE, SCOLYTIDiE, AND PLATTFODID^). 

All of the bark beetles, ambrosia bottles and other members of this family are 
more or less injurious to tree growth, fprest products, tree seeds, fruits, etc., and 
species known to be injurious must be carefully guarded against. These beetles 
are small, cylindrical with elbowed and clubbed antennae. The head is without 
or with very short beak and the submentum is without a gular peduncle. In Ipidae 
and Scolytidss (Hopkins's classification) the first joint of the tarsus is shorter than the 
others combined, while in Platypodidse the first joint is as long or longer than the 
others. They all bore in the plant tissue to deposit their eggs and their burrows 
or galleries are characteristic of groups, genera, and species. The food consists of 
plant tissue except in the ambrosia beetles where it consists of so-called ambrosia 
fungi. Genera Insectorum has issued a fascicle on Ipidfie==Superfamily Scolytoidea 
of Hopkins,^ with catalogue of species of the world. 

BEAN WEEVILS (MTLABBID^— BBUCHIDiB» UkBUDM). 

The seed weevils or bruchids breed almost entirely in the seeds of plants, especially 
of the bean and pea family. They are uniformly injurious and should be excluded. 
These beetles are usually small and either oval or elongate, with the head carried in a 
downward position and with the antennse often pectinate or plumose. The elytra do 
not completely cover the abdomen. A catalogue of the Mylabridse (Bruchidee) has 
been issued by Junk. 

CUTWORMS; ARMY WORMS (NOCTUIDii;), 

Several species of cutworms and army worms have already become world wide in 
their distribution through their strong flying ability and by commerce. As the larvae 
are very generally destructive and not at all exclusive in food habits, they need to be 
carefully guarded against. Larvae may be transported anywhere on the ships. Cirphis 
unipuncta Haworth, the army worm; Spodoptera mauritic Boisduval, the grass army 
worm, and Agrotis ypsilon Rottenbiu*g, the greasy cutworm, are practically co.s- 
mopolitan. A discussion of most of the injurious species will be found in Sorauer's 
Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 348-374. 

WEEVILS. RHYNCHOPHORA— COLEOPTERA. 

The experience of the last few years in the quarantine of horticul- 
tural products has shown that one of the groups most hkely to intro- 
duction is the group of weevils which comprise a large section of the 
order Coleoptera. 

Owing to the development of many species of weevils in the roots, 
stems, and fruit of almost every type of plant known, it is very easy 
to introduce them in immature stages in such a manner that they may 
take hold and attack the introduced plant. Owing to the necessity 
of determining practically all of the weevils introduced by a search 
through foreign literature a majority of the species so far introduced 

^Tech. Series 17, part n, Bureau of Entomology, U. S. Dept. of Agric, 1916. 
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Danqerous Scale Insects. 

. 1.— The bamboo scale (Cklonaipli jramlnii). Flo. 2.— The fluted scale {'Icaya puicluui 
[o 3 — The cttrus scale ('Pnudocoonu cilrl). ^o. t.^*Coaiu hapaidam, a scale of cilru 
a. and patms. (Origimil, Sitsscer.) 
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have not been determined or described. For this reason many im- 
portant species are not included in the present edition. 

The larvae of weevils are white or yellowish with a dark head 
shield and are usually found in a more or less carved position. Most of 
them are rather robust and with a very few exceptions have no legs 
or rudiments thereof. 

The pupa can always be distinguished by the presence of the beak 
lying flattened between the legs. 

The adult weevils are distinguished bj the prolongation of the head 
into a beak. This may be very short and broad or very long and 
slender. They are furthermore characterized by having the tarsi 
four-jointed. Inspectors are urged to take every possible precaution 
against the introduction of any species of weevils and where imma- 
ture or adult stages are found they should immediately place them in 
alcohol and send them to Washington for determination. 

DANGEROUS FOREIGN INSECTS LIKELY TO BE INTRO- 
DUCED IN THE UNITED STATES THROUGH IMPORTA- 
TIONS, ARRANGED BY HOST PLANTS. 

ACACIA; WATTLES. 

(Acacia spp. Family Leg:uminosas.) 

This genus contains several hundred species distributed throughoufc the world in 
semitropical and temperate climates. ^ The gum arabic of commerce is derived from 
Acacia Senegal; a drug of commerce is obtained from the wood of A. catechu; a soap 
or hair wash from A, concinna: others furnish dyes, fiber, scented wood, or valuable 
timber. A number of species of this genus or very nearly related to it grow in our 
Southern States. 

IMPORTANT ACACIA PESTS, 

HEMIPTERA. 
Coecld^. 

Annared— 

Aspidiotw {Targiouia) acacix Morgan; New South Wales, Tasmania; Acacia pycjtaniha. 

AspidiotU8 tasmanix Green; Australia. 

AspidvAus (Pseudaonidia) quadriareolata Malenotti; Africa; A, asak, 

Fiorinia acaeix Maskell; Australia, New Zealand; A . pycnantha, A . pvlchella, A . UmgifcUa. 

Lfpidosaphes aeacix Maskell; Australia; A . linifolia, 

Lepidosaphea spinifera Maskell; Australia; A . pendtUa. 

Lepidosaphes aomalensis Malenotti; East Africa; A. asak, 

Protodia9pi9 anomala Qre^i; Australia. 

Pseudotargionia glandtUosa Newstead; Egypt; A. arabica. 
Unarmored— 

Akermes 8crobicviatus Maskell; Australia. 

Akermes levU Maskell; Australia; A. longifolia. 

Aiterolecanium verUruosum Maskell; Australia. 

Ceroplastea erithrseua Leonardi; Africa. 

Ceroplattes miTnosx Signoret; Egypt; A. arabica. 

Cryptesbaccatas Maskell; Australia; A . armata, A . calamifoliaf A . linearis, A . longifolia, A . mdanoxylon. 

Epkocau aeacix Maskell; West Australia; A. ptUeheUa, 

Kermes aeacix Maskell; Australia. 

Lecaniodiaspis aeacix Maskell; West Australia; attacks A. eaJamifolia, A. cyanophylla. A, micrO" 
botrya, and A . longifolia. 

Jjeeaniodiaspia africana Newstead; Egypt; A. arabica. 

Licaniodia9pis diUttata Froggs^tt; Australia; A. discolor. 

Pseudoeoccus aeacix Maskell; Australia; AtUntari*, Albima lophania. 
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Coodde— Continued. 
Unarmored— Continu4Hl. 
Pteudococeus aJbizzix MaskcU; Australia, Hawaii; A. dealbata^ A. diKolotf A, bailepam. 
Pfettdoeoccus farneiiinx Targioni«Tozzetti; Italy; A . farnefiana. This is the huisache o( the United 

States and is here known as VacheUia farnesiana. 
Pseudococcus sweztyi Ehrhorn; Hawaii; A. koa. 
Pseudococau nitidut Brain; South Africa; A, caffra. 

Pseudococcus quaesitus Brain; South Africa; A. caffra, A. rdbusta, A. korrida, 
Pseudococcus soUtarius Brain; South Africa. 

Pseudococcus filameTUosus Cockerell; Jamaica, Mauritius, Hawaii, Japan; attacks A . arabica in Egypt. 
Rhizococcus lobatulatus: Australia; A. pendtUa. 
Saissetia mirifica Maskell; Australia; A.pendula. 
Sphserococcus acadse Maskell; Australia. 
Tachardia'^icacise Maskell: Australia; A . greggii. 

COLEOPTERA. 
Buprestidie. 

Melohasis splendida Donovan; Australia; breeds in dead branches of Acacia longifolia. 

Scarabseidse. 

Dipkucephaia auruknta Kirby; Australia; attacks folia;ge of black wattle. 

Heterorhina hookeri White; India; attacks foliage of Acacia catechu. 

Afelolontha hippdcastani Fabricius and 3/. melolonthahimiaBus; Europe; larvae attack roots of see • 

lings. 
PpllfphyiUi/ullo Liunseus; Europe; larvae attack roots of seedling and adults attack foliage. 

Cerambyelte. 

CcBlogUrna spinator Fabricius; India; bores in shoots of A. arabica. 

Lpgesis mendica Pascoe; Australia; bores in twigs of black wattle. - ' * ' 

Pachydissus sericus Newman; Australia; breeds in trunks and branches of A . longifolia, A . decurrens. 

PiesarOiriv^ marginellus Hope; Australia; breeds in wood of A. longifolia, 

Siemotomis bohemani Chevrolat; German East Africa. 

Symphyletes neglectus; Australia; girdles branches of A . longifolia. 

Symphyletes nigrovirens; Australia; A.juniperina. 

Symphyldes vestigialis; Australia. 

Uraeinthtu triangvZaris Hope; Australia; attacks branches of black wattle. 

Uracanthus strigosus, U. hivittita and U. simulans; Australia; attack A. longifolia. 

ClUTSoineUdsB. 

Elaphodestigrinus; Australia; defoliator. 

Paropsis picea Oliver; Australia; attack foliage of black wattle. 

r 

Cureullonldae (sens, lat.)- 

Chrysolopkus spectabilis Fabricius; Australia; black wattle. 

Leptops tribulus Fabricius; Australia; blark wattle. 

Rhinotia hxmoptera Kirby; Australia; breeds in stems of Acacia suaveolens. 

Myllocerus acacix; India. 

LEPIDOPTERA. . 

t;ossld». 

Zeuzera eucHypti Boisduval, a goat moth; Australia; bores in the thicker branches and trunk of living 
tveea of Acacia decurrens. 

Geometrldae. 

Biston suppressarius Gn., a defoliator; India; attacks cicada catechu, 9Ji.d.A.modesta, as well as other 

trees. 
Euchloris submissaria Walker, Lophodes sinistraria Guer. and Selidosema lyciaria Gn. attacks the foliage 

of black wattle in Australia. 
Selidosema excursaria and Thalaina clara Walker attack the foliage of wattles in Australia. 

Heplalidse. 

Pileus hyiliniius breeds at the roots of wattles in Australia. 
Charagia lignivora Lewin; Australia. (See Apple.) 

Lymantrildse. 

Teia anartoides Walker, the wattle moth; Australia; skeletonizes foliage. (See Fruit.) 
Teara coniraria Walker; Australia; defoliates. 
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XyloryctidaB. 

Cryptaphaga rubriginoaa; Aastralia; bores In twigs. 

Tortrieidae. 

ArffyroploceiOepiiaBuhi.; Australia; India; Ceylon; Africa; attacks seed pods of ilcocMi/ameftana. 

HYMENOPTERA. 
Formlcidae (sens, lat.), 

Camponotus ligniperda LatreilTe; an ant; Europe; attacks living wood. 

LITERATURE. 

SOEAUER, p. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

Frogoatt. Australian Insects. 

LiKDiNOEB. L. Die Schildl&use (Coccidee), 1912. 

Fernald, Mabia £. Mass. Agr. Exp. Sta. Bull. 88, 1903. 

ALDEB. 

(Alntia spp. Family Betiilacese.) 

Hardy oniamental trees and shrubs grown in Asia, Europe, North America, and 
South America. Alnus rubra is the most important timber tree. The genu? is not 
attacked by many very serious pests, but any of the wood borers, especially, might 
become serious when transported to another country in nursery stock. Several 
pests havie gained admission to the- United States in some manner. These are indicated 
by an asterisk. 

A. AN ALDER PEST LIKELY TO BE IMPORTED. 

Coleophora fuscedlneila Zell. 

(Aider Bud Moth. Elachistids; Lepidopters.) 

Host: Alder. 

Injury: Attacks buds and foliage. 

Description and biology: Adult moth with wing expanse 10-13 mm., forewLngs dark 
brownish gray, in the male with a little yellowish; hind wings dark gray. Egg over- 
winters in buds. Larva chocolate brown, head and thoracic shield black; third and 
fourth pairs of prolegs rudimentary. Feeds in buds and on foliage. Pupates in case. 

Distribution: Germany. 
NussLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913. p. 433. 

B. OTHER IMPORTANT ALDER PESTS. 

ACARINA. 
Eriophyldse. 

Eriophyes laevis Nalepa, a blister gall mite; England; on leaves of Alnus glutinosa. 

s 

OI^THOPTEJIA. 
Acridlidse. 

Podisma alpina KoU., a green grasshopper of the mountain sections of Europe, Amur, and J^paii; 

very destnictive at times. 

HEMIPTERA. 
Psyllid«e. 

Psylla alni Linnaeus, a sucking bug; Germany; breeds on the leaves. 

Coccidae. 

Phenacoccus aceris Signoret; Europe; attacks Alnus glutimaa, and A. incana. 

Pulvinaria betulae alni Douglas; England; attacks Alnus gluHrMsa. 

Lecanium capress Linnseus; England. 

Zecantum corm Bouchd; Europe; attacks iiZi^tMtncaiia. 

Leainium coryli Linnaeus; Europe; attacks ^. glutinosd and A. incana. 

Chionaspis salicis Linnseus; Europe, Egypt; attacks Alnus glutinosa, A. incana, and A. viridis. 

Hemichionaspis STp.; Japan. 

Aspidiotis ( Targionia) alni Marchal; France; attacks Alnus glutinosa. 
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COLEOPTERA. 
AnobUdsD* 

XestoXHum rufovillotum De Geer, a brown wood-boring beetle; Europe; injures the wood for technical 

purposes. 
Ptilinus pectinicomis Linnseus, a shining dark-brown wood-boring beetle; Europe: injures the wood 

for technical purposes. 

Bupresttdie. 

:^Agrilu9 viridis Linnsens, a greenish wood-lx)ring beetle; Europe;- bores in the wood of stems and 
branches. (See Oak.) 
Lampra rutilaiu Fabricius (PceeiUynota) , a yellowish-red wood-boring beetle with greenish or bluish 
shimmer; Europe; bores in the bast and sap wood of branches. 

Scarabaeidae. 

Anomala grandis Hope, a largo bright-green beetle; India; adult strips leaves, larvse at roots of 

Alnu9 nepaUnMs. 
MeloUmtha hippocastani Fabricius, a large May beetle; Europe; gnaws roots. 
MeloUmtha melolontha Linneeus, a large May beetle; Europe; gnaws roots. 

CerambycldA. 

Oberea linearU Linnseus, a long-homed wood-borer; Europe; attacks nursery stock especially. 
Chrysomelldse. 

AgeUutica alni Linnseus, a. blue leaf beetle; Europe; larvae and adults skeletonize foliage. 

HaUica quercetorum Foudr., a metallic blue or green leaf beetle; Europe; larvse and adults skeletonize 

foliage. (See Oak.) 
AfeUuoma xjua Linnaeus, a leaf beetle; Europe; larveo and adults skeletonize leaves. 

Attelabldro. 

Apoderus coryli Linneeus, a long-necjced weevil; Europe; adults roll leaves into nests for young. 

RhynchltldsD. 

Byctisctu bettUx Linnaeus, a metalUc blue or green leaf-rolling weevil; Euroi)e. 
Rhtfnchites betulx Linnaeus, a brown or black leafH:^lling weevil; Europe. 

CurcuUonldse. 

3f: Cryptorhynchut lapathi Linnaeus, a weevil; Europe, and introdaced into the United States; bores in 
young shoots, branches, bark, and wood. It attacks also poplars and willows in the Eastern United 
States and is an important pest. 

Hylobius abietis Linnaeus, an elongate weevil; Europe; bores in bark of seedlings. 

Orchestes alni Linnaeus, a Jumping weevil; Europe; mines the leaves. 

Orchestes testaceua Scutellaria Zetterstedt, a jumping weevil; Europe; mines the leaves. 

Scolytldae. 

Anisandrus dispar Fabricius, a small wood-boring beetle; Germany; breeds in galleries in wood. 
DryoccRUi alni Creorg, a bark beetle; Germany; breeds in galleries in bark and sapwood. 
TrypopUaus (Uni Lindemann,a bark beetle; Europe; breeds in galleries in bark and sapwood of 

Alnua incana, 
Xyloterwt domestic^ Linnaeus, an ambrosia beetle; Germany; breeds in galleries in wood and 
sapwood. 

LEPIDOPTERA. 
Tortric4dae. 

Feronea ferrugana S. V., a greenish leaf-feeding larva; Europe, North America. 

Cossldae. 

C0S8U8 cosstu Linnaeus, a goat moth; Europe; bores in the wood. (See Willow.) 
:!ili:Zeuzera pyrina Linnaeus, a white moth; Europe, Africa, North America; bores in the wood. This is 
an important pest. (See Horse chestnut.) 

Seslidse. 

Sesia culiciformis Linnaeus, a clear-winged moth; Europe; bores in bark and stumps of branches. 
Sesia spheciformia Geming, a dear-winged moth; Europe; bores in wood. 

Geometridse. 

Anisopteryx xsctUaria Schiffermiller, a greenish measuring- worm; Europ«; feeds on foliage. 
Larentia dilutata Borckh., a measuring-worm; Central Europe; feeds on foliage. 

Lymantrildse. 

Dasychira pudibunda Linnaeus, the red-tail moth. (See Forest defoliators.) 
ijcJfurtnetria dispar Linnaeus, the gipsy moth. An important pest in New England. (See Forest 
defoliators.) 

Nfitodontidse. 

Phalera bucephala Linnaeus, the moon-flecked moth- (See Forest defoliators.) 
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HYMENOPTERA. 
CImbicldae. 

Cimbn variabilis Klg., a sawfly; Europe; breeds on the foliage. 
Trtehiosoma lueorum Linnseus, a sawfly; Europe; breeds on the foliage. 

Tenthredinld». 

Nmatus ( Crcnus) atptentrionalis Lixmseus, a sawfly; Europe; breeds on the foliage. 
Phtillotoma vagQfu Fallen, a saw-fly; Europe; breeds on foliage. 

XlphydridK. 

Xipkydrya camelu* Linnseus, a wood wasp; Europe: breeds in the wood. 

LITERATURE. 

SoRAuER, P.: Handbuch, der Pflanzenkrankheiten 3d ed., vol. 3, by Lindau and Reh, 1913. 
NOssuN, Otto.: Leitfaden der Forstinsektenkunde, 2d ed., 1913. 
Baroagu, p.: Rassegna Biologica Rincofori Europei, 1883-1887. 
LiNDiNQEB, L.: Die Schildlause (Coccidae), 1912. 

ALFALFA; LUCEBNE. 

(Medicago saliva Linnaeus. Family Leguminosae.) 

Alfalfa is a staple forage plant in many parts of the world, being grown extensively 
in Europe, Asia, and South America, as well as in this country. Except in shipments 
of hay, the only danger of introducing pests is with the seed. Some very important 
European pests of alfalfa have in some manner already reached thie country and are 
doing serious damage. 

Most insects attacking clover are potential alfalfa pests and it is therefore advisable 
to consult the list of clover pests when dealing with alfalfa. 

A. BETTES KNOWN ALFALFA PBSTS UKELT TO BE IMPORTED. 

Colaspldema atrum Olivier. 

(Black Alfalfa Leaf Beetle. Chrysomelidse; Coleoptera.) 

Host: Alfalfa. 

Injury: Very serious. 

Descriptiqn and biology: A small shining black beetle with brownish tint on sides. 
Larva about 6 mm. long, blackish. Oviposits on leaves and tender shoots. The 
laarvse feed on the foliage and move from field to field in armies. Pupates in the Boil. 

Distribution: Spain, Southern France. 

€lari6-SoulAn, I. V., and Comas, J. N.: Dos plagas que atacan d los Alcomocales y 
Alfalfares. Servicio Agron. Nacional Prov. Barcelona, 1911, pp. 9-11. 

Hyi»era murlna Fabriciiis (Phytonomus). 

(Alfalfa Leaf Weevil. Curculionidse; Coleoptera,) 

Hosts: Alfalfa (Medicago saliva L. and M. s.falcata L.) 

Injury: Defoliates, very injurious. 

Description: Weevil dull brown, oval, about 4 mm., covered with fine gray and 
brown hairs. Oviposits in stems long rows of eggs. Larvae feed on the foliage. 
Pupates in silken cocoon on plant. 

Distribulion: Europe.' 

Baroagli, p. Rassegna Biologica Rincofori Eiiropei, 1883-1887, pp. 94, 95. 
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-tt- HfptiA DkclM Fabrleiiu (rbrtoaomus). 

(Aiistriaa Alfalfa Leaf Weevil. Gurculioiiidw; Coleoptera). 





Sott*: AlUltx, Gnmi- 

nacete. 

Injury: Defoliates. 

Biology: The larvte feed on 
the foliage and spin silken 

Dittriivtion: Europe, and 
has been recently collected 
in the United Sutes. 



COLLEUBOLA. 
SmyntbuhdB. 

SntyniliBnu cp,, a sprlngtslJ, v 
v«r; injurious to albllB in N'en 
south W»kB,i- ■ ■ 

aketetonliing the fields In i 



ORTHOrTERA. 

AiridUdK. 

Chratanosut IrocAvpfn-ui Blal- 
chatd, a destructive grasshop- 



a bromi critkat ollndla. (See 

LEFIDOPTERA. 

Q known as the Egyptian cotto 

acks fruit Id Indie. 

he cotton boUirorm; -ifAiniCii [iptlton Roll., the greasy cutworm 

■, MrEoiia posts already In the United States, attack altalla in Endla. 



m, attacks altalla in India. 



Tortrlcids. 

' Tottrti dimltana Walker, the lucerne moth ol 
South IVntes: spins the heads logethi>r and ie 

COLEOPTERA, 



Curcullonidu. 

^Ifspaa pundala Fabridus, Ihe clover-leaf vei 

Europe, Iww common in the United Stales; a 

lacks alfeUa. 

If Ilypera jxalica GjilenhaJ, th€ 

Intivduced into western Vi 

Jiirious. (See text Dg. i, a- 

ApSon nuiami Klrby, a tiny neeiil; Europe; t>reedsla the pi 

-4pion lenvt Klrby, a tiny weevil: Europe; breeds in stems. 
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stAtplumifllt miH Wachlli gall midge: Europe, Arliona; lorma gulls In seed pods. 

LITERATURE. 

UwvEUrLcmoY, H. Mom. Dept, Agr. India, Ealom. sm. vol. 1, No. 2, June, 1907, 
SOBJUEK, P. Buidbuch der Pflanienkraakbeilen, 3d ed. vol. 3, 1913. 
BiKCtQU, P. Raraegna Biotogk^ Ttlncorori Europel, ItiSJ-tSST. 
Websisb, F. M. U. 8. Dept. Agric,, Biu, Entamology, Bui. 112, IDIJ. 
Webstbk. F. M. t', S. Dept, Agric, Bur. Entonvdogy, Cicc. 147, 1912. 

DIPTERA. 



APPLE. 

{Malus nuilus, etc. Family Rosacese.) 
^H of America, Europe, and Asia, much cultivated in this country. 

k. BETTER KNOWN APPLE INSECTS UKELY TO BE IHroaTBD. 

Termes australls llaiicn. 
(The Victorfon White Ant. Tcrmttldic; Isoptera.) 
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Injvry: Makes galleries in above plants and is also in)uKous to timbers in houses, 
lurnituTe, etc. 

Dittriimlion: AiurtralU. 
Frgkcb, C. Handbook of Deetnic- 

tive Insects of Victoria, 1893, pt. 
2, pp. 136-144, plate 32. 



Fsjnla n 
(Thfi Appt« Ph>-1Is. Psytlldit: HemipKra.) 

IlogU: Apple. 

Injury: Very injurious in Kng- 

Descriplion and biology: Adult 
2.5-3 mm. long: color variable 
from greenish to broirnish yellow 
(some show dark markings, -nitb 
even red or yellow); wing veins 
greenish or greenish yellow. 
Nymphs flat, at first yellow or dirty 
yellow, with bro\(n markings and 
red eyes, later becoming green all 
over; body partly covered nith 
^shite or pale-blue curly waxen 
threads, and there is a long thread 
«ith a waiy globule. Bggt 
creamy yellow, but before hat«h- 
Fio. 6.— The altalfa gttU midge ^Aifhaadylia mitO: Adnlt iug are faintly dusty red in color, 
remain, with antermflot male above, Mlrft. Greatly e„. The winter is passed in the MS 

stage, the eggs being placed on 
the spurs, around leaf scars, in cracks, among lino hairs, on the neiV wood, and else- 
■where. The nymphs hatch in spring as the buds begin to open and attack the 
blossom and leaf buds, often destroying the blossoms and (greatly stunting the aboots. 
(See teitfig, (1,1 




Fio, 8.— Apple psylla {Pivlii vali): a. Adult; b, injured twlK; e. nymph: J, ogES on shoot, (Theobald, 

DislHbulion: Europe, Central Kussia 
Theobald, V. V, Insect Pests ot Fruit, liM)ll, p. 153. 



U, 5. D.pt. rf Ag-icultu™, ^ 



X X ^^ 



The Harlequin Fruit Bug. 

Tho harlequin tniit bUK IDinrfsniuj venicolorj: Adults, nymphs, Bud injury to apple, (Frmch.) 




Apple Moths. 

10. 1.— The eppie pith moth {BUutodaaia iilltrilia) and injury to twig sod adult. Fia. 3,— Ths 
"agan^tS moth'' (DUolacamttocepliabt.) Dorsal and lateral vlewa of adutt, and eggs (Tbeobald). 
Fia. 3.— The apple moth (Atnitulm eonjuDellt). Adult, and in)ury to apple. (BerettniD;.) 



The Green Hangimg Motk of the Apple. 
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Dlndymus versicolor H.-S. 

(Harlequin Fruit Bug. Pyrrhocorids; Hemiptera.) 
Hosts: Apple. 

Injury: Disfigures apples by\>unctunng the skin in feeding. 

Description and biology: Adult about 12 mm. long, orange red, black, and yellow in 
color. Nymphs of both sexes, when about half grown, are more highly colored than 
when mature. Eggs are deposited in late summer among rubbish, crevices of old 
posts, etc., or even in stubble. The newly hatched nymphs on hot days occur in 
swarms on many kinds of plants, on fences, and among rubbish. (See plate vi.) 

Distribution: Australia. 
French, C. Handbook of Destructive Insects of Victoria, 1891, pt. 1, p. 89. 

Bhlxopertlia collarls ErJchson. 

(Apple-tree Borer, Bostrychide; Coleoptera.) 

Hosts: Apple, • . . 

Injury: Regarded as serious pest. 

Description and biology: Adult length 4 to 6 mm. Adults bore into wood. Larva 
Lores horizontal bilnows into wood of trees; remains in tree after it is dead. Eggs 
are deposited in the holes bored in trees. 

Distribution: Australia, Tasmania. 
French, C. Handbook of Destructive Insects of Victoria, 1891, pt. 1, p. 61. 

Phyllpblus maculleomls Germar. 
(Green Leaf Weevil. Brachyrhinidse; Coleoptera.) 

Hosts: Apple, pear, cherry, plum, nuts, oak, hawthorn, sloe, maple. 

Iryitry; Injury frequent. Attack young buds and leaves. 

Description and biology: Adult length 12 mm.; brown; clothed with green or 
greenish ^S^a^s; slightly hairy; antennae reddish, with black, clublike apices; legs 
black ahd ijrown. Occurs throughout May and June. Pupates in spring. Larva 
white, footless, curved, slightly hairy, with brown hairy head. Feeds on foots of 
various plants. Winters as larva. Eggs deposited in ground. 

Distribution: Europe. 
Theobald, F. V; Insect Pests of Fruit, 1909, p. 119. 

I/eptops hope! Sch5nherr. 

(Apple-root Borer. Curculionidse; Coleoptera.) 

Hosts: Apple, pear, cherry. 

Injury: Very serious injury. Attacks roots. 

Description and biology; Adult length 25 mm.; light grayish brown. Occurs just 
before buds begin to swell. Disappears in December (Victoria). Pupates in ground. 
Larva length 25 mm.; whitish; tunnels roots of trees. Eggs deposited on upper 
sides of leaves, which have their edges glued together, hiding the eggs. Deposited 
in masses of 40 to 50. (See text fig. 7b.) 

Distribution: Victoria. 
French, 0. Handbook of Destructive Insects of Victoria, 1891, pt. 1, p. 71. 

Magdalls barblcomls Latreille. 
(Apple-stem Piercer. Curcalionidse; Coleoptera.) 

Hosts: Apple/ quince, and medlar trees. 

Injury: To twigs. 

Description and biology: Adult length 2-2.5 mm.; black; neck-shield without 
knobs on sides; very thickly punctate, elytra strigose-punctate, the space between 
punctations ridged. Occurs, in June. Pupates in gallery in twig under bark. 
Larva burrows in twig, by preference in bark, to the sap wood which is only, slightly 
attacked; the bark becomes reddish-brown and sinks away. 

27812—18 2 
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Dietributimt: Europe. 
Henbchgl, G. a. O, Die SchSdIiohen Font- imdObstbsum-Insekten, 1 



a. 7.— Work al a[^lc wi 



(Appte-blossom Weevil. CuiPuLitoildie; ColeopifiTB.) 

Sost: Apple, pear. 

Injury: Often very destructive to apple. 
Larva injurioua to buda and blosaome; aduit 
feeds on leaves. 

Deacription and biology: Adult lengtli 3 to 
4 mm.; pitch black or fuscous black, with 
arfiy pubescence; moet eaaly recc^nized by 
pale V-ahaped mark on elytra. Appear in 
late spring and live until next spring, when 
thoy copulate and oviposit. Hibernate in 
rubbish. Fupa yellowish brown. Pupates 
in withered flower bud. Pupation 
10 days. Larva length 4^5 u 
footless, head brown; feeds in : 
Larval stage 8 days to 3 weeks 
poait«d iq blossom buds. A single female 
deposits 50 or 60 durii^ a period of 2 weeks. 
(See text figs. 7a, 8.} 



B (Unudial); b, apple 



» lasts 7 t 

er bud! 
Eggs de- 



DUtribution: Europe. 
Theobald, F. V. Insect Pests of Fruit, 1909, p. 104. 
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COMoa trbUi I>nu7. 
(Apple and Quince Borer. Cosndfe; Lepidoptera.) 

Hottt: Apple, quince, pear. 

Injury: Borea in eapwood. 

Detaiption and biology: Adult occurs from September to November (South Africa). 
Broodfl may overlap. Pupa may be found in July and September. Larva length 50 
■ mm.; wholly aesh-colored or mottled with red. Young larvse feed first beneath the 
bark, older larvie burrow in middle wood. Egg» de- 
posit«d on bark, aingly or in groupe; especially in the 
fork of branchea. 

DiitT^nUion: South Africa. 
LouNasuRT. C. P. Eept. Gov. Entomolc^t for 1898. 

Cape of Good Hope, Cape Town, 1898. 
BlastodMoa putrtpeDndla ZbUpt. 
(Apple Pith Moth. Elachistidte; Lepidoptera,) 

Hoit: Apple. 

Injury: Not seriously destructive. 

Deteription andbiology: Adall forewing brownish gray 
with golden and whitish spots and stripes, head gray; 
eyes white; antenna, gray ringed with white. Occurs 
in July and August (Germany). PupaU* about end of 
June between dry leaves on dead twigs. Larr'a yellowish, 
with broad reddish segmental divisions; head, neck, anal 
shield, and feet dark brown; prolegs and a side stripe 
above the feet yellow. Hatches in autumn and feeds on 
leaves; on approach of winter bores into buds of 1-year- 
old twigs; in spring bores into pith of twig. Egg»9K 
placed on leaves. (See text fig. 9.) 
SoBADBR, P. Handbuch der Pflanzenkrankheiten, 3d 

ed., 1913. vol. 3, p. 255. figs. 186, 187. 

BlastDdacna vlnatcnieUa H.-S. 
(Pith Moth. Elachistidee; Lepidoptera.) 

Hoit: Apple. 

Injuri/: Considerable injury. Larva burrowsinto buds, 
ahoots, and spura. Fia.o.— AppI* pith moth (fifaiWiae- 

Dtieription and biology: ^rfult wing expanse a little ™ V^trtpffim^y. AdultsDdln- 
lesa than 12 mm. Forewinga may be almost black or 

may be marked with dark brown and rusty brown; inner margin white to beyond 
middle, where an irregular faint white oblique bar proceeds to tip of wing; two 
branches from which intersect black apical portion; hind wings gray and fringed; 
head black. Occurs in July and August. Pitpa ochraceoua; head, front of thorax, 
and tip of body, maht^ny red; cylindrical in form; length 6 mm. Lama length 
3 mm. Dull reddish brown with deep brown head and lirat thoracic segment. 
Larvie hatch in late summer, feed on leaves, bore into bud, pass the winter there, and 
mature in June. Eggs are unknown. 

DittTxbution: England, Europe. 
Theobald, P. V. Insect Pests of Fruit. 1909, p. 92, 
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Blantodacna hellereila Dup. 

(Pth Moth. Elachistidse; Lepidoptera.) 

This moth is similar to B. vinolentdla in habits and description, except that head of 
adult is white. (See plate vu, fig. 1.) 

Theobald, F. V. Insect Pests of Fruit, 1909, p. 92. 

Chloroclystls rectangulata LiniUBUS. 

(Green Pug Moth. Geometrl^se; Lepidoptera.) 

Host' -^pple. 

Injury. Feeds on blossoms and young leaves. Not serious. 

Description and biology: Adult wing expanse 18 mm.; forewings deep green with 
dark brown and gray bands; hind wings with similar greenish tinge. Flies in May, 
June, and July. Pupa thorax and wing cases yellow; caudal end deep red, tinged 
with olive. Larva pale yellowish green, with rusty red line down back; division 
between segments reddish; a line at sides yellowish green. Larvae appear in early 
spring. Pupate in earthen cocoon on ground. Eggs deposited on trees in early sum- 
mer, where they remain over winter. 

Distribution: Europe, England. 

Theobald, F. V. Insect Pests of Fruit, 1909, p. 6a 

Charasla lli^lvora Lewin. 
(Green Hanging Moth of the Apple. Hepialidse; Lepidoptera.) 

Hosts: Apple, acacia, aster, eucalyptus, etc. 

Injury: Injuries confined largely to native trees; sometimes destructive to apple. 
Bores in wood. 

Description and biology: Adult male forewings pea-green, with silvery white mark- 
ings; hind winds pale green; female forewings darker green than those of male, with 
purplish bands; hind wings orange pink. Larva pale pink, yellow or purplish yellow, 
head dark-brown. A "swelling" sawdust covering covers burrow of larva. Eggs 
deposited on bark of tree. (See plate vin.) 

Distribution: Victoria. 

French, C. Handbook of Destructive Insects of Victoria, 1909, pt. 4, p. 77. 

^ Argyresttda conjusella Zeller. 
(Apple Moth. Hyponomeutidse; Lepidoptera.) 

Hosts: Apple, cherry, plum, whortleberry, mountain ash, service berry. 

Injury: Serious to fruit. 

Description and biology: Moth with front wings violet gray, sprinkled with lighter, 
with yellowish white stripe on the inner margin, and a whitish spot near apex. Larta 
with black head, body at first whitish, later fleshy red with many dark brown setiger- 
ouB spots; 7 mm. long. Breeds in fruits. Pupates outside of the fruit in cocoons. (See 
plate VII, fig. 3.) 

Distribution: Europe, British Columbia, Japan. 

Sorauer, p. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 269-270, 

figs. 196-197. 
Theobald, F. V. Insect Pests of Fruit, 1909, p. 193. 
Report No. 6, Hokaido Agric. Exp. Sta., Sapporo, Japan, March, 1916. Plates 1, 3. 
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iiHypcmonuuta nullnalluii ZelW. H. padeUui Llnnaua. 

(Apple and Cherry Ermine Moths. Hyponomeutidfe; Lepidoptero.) 

These two ennine moths, which are destructive fruit-tree pests, have recently 
been introduced into the United States, the one well treated in Technical Bulletin 24, 
of the Geneva, N. Y., Agricultural Experiment Station (1912), to which the reader is 
referred. (See text fig. 10.) 

DUoba CMnileoccphala Llnnsiis. 

(Pigure-of-8 Moth. Blue-head. Noctuide; Lepidoptera.) 

So^: Apple, plum, cherry. 

Injury: Seldom aerious; defoliation. 

Dacriptionand biology: .^{fuUwii^expanseof DmlelesBthan2Smm,,femaIe30inm.; 
forewing grayish brown and brown, withapalespotshapedlikea figure 8 on each wing; 
hind wing grayish brown with darker ray-Uke lines and a dark wedge-shaped patch at 
the hinder angle. Occurs in September and October (Er^land). Larva over 25 mm. 
long; head blue with two small 
black dote; body color varied, 
yellowish green or bluish gray, 
with broken yellow line along- 
side below spiracles; small black 
spots on segments. Larvie apfiear 
when leaves expand and are ready 
tospinupinJune; pupate in crev- 
vices in bark and on limbs of trees. 
Eggs usually laid singly on shoots 
and spurs of fruit trees; they are 
round, flattened below, gray or 
grayish brown in color. (See plate 

TU, fig. 2.) 

IHstribtUion: England, Europe, 
and Asia Minor. 
Theobald, F. V. Insect Pests of 

Fruit, 1909, p. 35. 

SralB myopafonnls Bosk 

(The Apple Clear wing. Sesjidte; 

Lepidoptera.) 

HosU: Apple, apricot. 

Injtm/: Larvte work under bark. 

Description and biology: Adult 
wing expanse 22 to 25 mm. ; head, 
thorax, and abdomen black; male 
abdomen has red band above and white beneath; female has only a white edge under- 
neath, with tail-like fan of black scales; wings transparent with dark scaled areas. 
Day-flying moths; occur in May, June, and July. (England). Pupa pale brown, 
protected'by silken cases covered with chips. Larva length 15 mm.; dull yellowish 
white, head reddish brown; second thoracic segment with brown dorsal shield. Eggs 
laid on tree tnmk. (See text tig. 12.) 

DistrOmtion: Europe. 
Tbeobald, F. V. Insect Pests of Fniit, 1909, p. 17, 
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Tortrii asbwortbBDS Nomnui, 

(Iiight Brown Apple Moth. TortricidH'; Lepidoptera.) 

Rott: Apple. (A. Busck etatea that tliia speciBS feeds on Acacia ooly.) 

Injury: Vary eerious; attacks fruit in manner similar to codling moth. 

Description and biologg: AduU female wing expanse, 18 mm. ; forewings light brnwo, 
slightly barred. Larva light green ia color, seldom penetratee apple as far as soedi. 
Eggt deposited in calyx. 

Dittrihutwn: Australia. 
French, C. Handbook of Destructive Insects of Victoria, 1891, pt. I, p. 66. 



Fig 11 —The apple s 



t uid injured apples. 



APPLE INSECTS. 



(Apple Bavfly. Tenthredinidfe; Hyrnenoptera.) 

Ho»t: Appls, 

Injury: Local. Dftmagee fruit. 

Daeription and btologs: AduU, female, length 6-8 mm.; reddiah yellow, with a 
bltkck patch on the head, aaotheron thorax and on dorsum of abdomeu; head and 
meeothorax punctured; anteniue duaky in middle: male, slightly smallflr. First 
brood occUTB about apple-blofleom time; second brood occurs in July. Pupatt in soil. 
Larva, lei^rth 12 mm., CKomy white; grub-like with brown hold and a double, 
black chitinoua plate on dorsum of anal segment; eats out cavities in interior of 
fruit. Many larva migrate from one apple to another. Larval period in first brood 
4 or 5 weeks. Winters as larva in second brood. Eggt are deposited in blossom. 
This stage varies from 8 to 14 days. (See text fig. 11.) 

Distribiition: Europe. 
Theobald, F. V. Insect Pests of Fruit, 1909, p. 122. 



Arpidntiu iDIaipidMiu) afrieanui Mailatt; Bouth Africa. 

Diatpii pyri Colv^: Spalo. Belgium, Denmark, France. Italy, Croatia, Auatrla, Swlturland, Tyrol. 
^£pi(Iis)pii piTitola Del Outrdo. 

Franco, Russia, Italy. (3ee Pear.) 

ifLmaupli japonlta Cockwell; Japan. 

ParUUoria aginii NewsMad; Algeria, 

Egypt. 
Parlaloria caiianlhiaa Berleseand 

Leouardl; Italy, Bpaln, Victoria, 

and New SouUi Wala. 
*Pnrtat)Ha ji[Ti Marlatt; China; scale 

of lemolc 1-I.2S nun. In len^, 

oval; laiTsI enivia, purplish green, 

second eiuviaDi dark olive, almost 

black. Apparmtly s dangcrons 

Unanoorcd— 

Coceut haferi King; Swltierland. 
HfLecaniwmbitiiitTciiiatum Targioni- 

Toiiattl; England, France, Swe- 
den, Italy, Gsmany. 
Lteanitiia eapttx Unnceus; Europe, 

NoTB Scotia. 
LtconduiB glaadi Kuwana: Japan. 
■Hi LfcaniuTfl pcriicc Fabriciusi Europe, 

Australia, Canada. 
Ltcaitiam pgri Sthranlc; Europe, 

Prince Edwards Island. 
LecaTtium ntffoKim Slgnoret; France, 

Germany. 
Licaniam mnffatumOoetlie; Europe. 
Lecanbtm trini BouehS; Europe. 
Pteudncocctu itavau Uaskell: New 

Zealand. 
Tlndtidv. 

auphaallli pari Fabrlclus; Europe. (SeelPear.) 



Cerzmbycldte. 

Cemnifiia leopoiij Fu«sly; 
Sajterda 9caiarU Lhmteas; 1 
Liopiu wfruJMM Linnffius; 



COLEOPTERA. 
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AnthribidaB. 

DoHcua pesHlaru OUR; Victoria; a pest of dried apples. 

Scolytidn. 

Scoltfttts pruni Ratzeburg; Europe. (See Plum.) 
Seolyttu mdli Bechst.; Europe; galleries in bark. 

LEPIDOPTERA. 
PyralttUe. 

Di^oarocii pun^feralU Gu^nte; Queensland. (See Com.) 

LymantrikUe. 

r«ia anarft)id«« Walker; Australia. (See Fruit.) 

LasloeampidaB. 

(kuiropaeha querdfolia Linnaeus; Europe. (See Fruit.) 
OdoTiestis austraUuix Fabricius; Australia; defoliator. 

Geometridie. 

' J7tb«mia de/oliarja Glerck; Europe. (See Forests.) 
AnisopUryx xtcularia Schiflermiller; Europe. (See Forests.) 
CheimaMria brumata Linnseus. 

Elachlstidae. 

C%»{eopAora anotip^nneSa Hilbner; Europe. (See^lum.) 

HYMENOPTERA. 
TenthredlnidflB. 

Boplocampa ftUvieornU Klug, sawfly; Europe; mines in fruit 

DIPTERA. 
TrypctidflB. 

CeratUis cdpUata Wiedemann. (See Fruit.) 
Bactrocera trponi Froggatt; Orient. (See Fruit.) 
Bactrocera cueurbitx. 

APRICOT. 

{Prunus armeniacaf etc.) 

Fruit trees of the Orient, now widely cultivated. 

A. A^ APRICOT PEST LIKELY TO BE IMPORTED. 

Capua angustlorana Haworth. 

(Small Apricot and Vine Moth. Tortricidse; Lepidoptera.) 

Hosts: Apricot, vine, pear and a great variety of other trees. Attacks foliage and 
fruit clusters. 

Injury: Does much harm to foliage of wall fruit. 

Description and Biology: Adult wing expanse 12-18 mm. ; female forewing reddish- 
ochreous, with a reddish brown basal patch forming an oblique streak and a reddish 
central spot; a costal spot is pale yellow; male wing grayish-ochreous with brown 
and black markings. Occurs from June until August. Pupation takes place among 
leaves. Larva length more than 12 mm. ; color yellowish, or grayish green with pale 
spots from which arise hairs; occurs in greatest numbers in April and May; rolls leaf. 
Eggs deposited on twigs, hatching in spring. 

Distribution: Eiurope, Asia Minor, Africa. 

Theobald, F. V. Insect Pests of Fruits, 1909, p. 181. 

B. IMPORTANT APRICOT INSECTS. 

HEMIPTERA. 
Coeetdse: 

Armored— 

Aspidiotus (Diaspidiotui) africanus Marlatt; South Africa. 
•J^Epidiaspis plricola Bel Guercio; Germany, Italy, France, established in California. 

Parlatoria ealiarUhina Berlese and Leonard!; Italy. 
Unarmored— 

Lecanium coryli Linneeus; Europe. 

Leeanium kunoentis Kuwana; China. 
:Jlf:LeearUwn pranastri Fonscolombe; Europe, Japan. 

Leeanium viniBo\ich6;'EuTox>e, 
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COLEOPTERA. 
CerambyeldfB. 

Liopwf ndtviotw Lizuueus; Europe; boror. 

UmeantAitf aeuihu Blaekburn; Australia. (See Peach.) 

Seolytid». 

« Seolftua amygdali QnMa; Europe. (See Almond.) 

LEPIDOPTERA. 
SesUdaB. 

Seiia myopaeformit Bosk.; Europe. (See Apple.) 

COLEOPTERA. 
Geometrldse. 

Lophodes tinittraria Ou^in; AtistraUa; defoliator. 

DIPTERA. 
Trypeddae. • 

CeraUUs capUata Wiedemann, attacks Pruntu armeniaea, (See Fruit.) 

Baetroeera tryoni Froggatt; Orient. (See Fruit.) 

Bactrocera cucurbitx. 

ABAUCABIA. 

(Family Coniferce.) 
Small evergreen plants much used in horticulture. 

IMPORTANT ASAUCARIA INSECTS. 

HEMIPTERA. 
Coccldse: 

Unarmored— 

Ctenochiton araucarix Green; Australia. 

EriocooMS araucarix Maskell; Europe, Canary Islands, Brazil; Araucatia excelaa, A.bidiviliii. 

Eriococcus aiigulatus Froggatt; Australia; Araucaria excelsa. 

Psetidocoeeus aurilanatus Maskell; Now Zealand, Australia, Auckland, Natal, Hawaiian Islanli; 

Araucaria excelsa. 

ABBOBTITJi:. 

( Thuya spp . Family Juniperacese . ) 

Ornamental evergreen trees of North America, East and Central Asia. The wood is 
light and soft, brittle, and rather coarse grained, durable in the soil; much used for 
construction, cabinet making, and in cooperage.- T. ocddentalis contains a volatile 
oil used in medicine. 

INSECTS INJURIOUS TO ARBOR VITi«. 

HEMIPTERA. 
Coccldee: 

Armored— 

^ Chioruupit striata Newstead; Egypt, Algeria, Arisona, California; attacks Thuyc a^ricana. 

Diaspis visd Schrank; Europe; Thuya occiierUalis, 

Unarmored— 

Leeanium arion Lindinger; Europe; Thuya ocddentdlis. 

COLEOPTERA. 
Seolytldse. 

Phlaosinus thujae Ferris; Europe. 

BIBLIOGRAPHY 

LiNDiNQER, L. ,DIe Schildlause (Coccldae), 1912. 
EiCHHOPF, W., Europ. Borkenkafer, 1881. 

ASH. 

[Fraxintis spp. Family Oleacese.) 

Hardy ornamental trees growing in Europe, Asia, and America. These trees are 
important also for their timber. F. omiLS exudes a manna. Certain Chinese species 
yield the Chinese white wax. The various species are generally readily transplanted 
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and hence will be found in nursery stock shipments. They are usually propagated 
from seed. As several species of insects breed in the seed, care must be taken about 
introducing seed for planting. 

A. AN ASH PEST LIKELY TO BE IMPORTED. 

Eriopbyes tnudnl Nalepa. 
(Ash Gall Mite. Eriophyiidse; Acarina.) 

Host: Fraxinu8 excelsior , F, viridU. 

Injury: Forms galls in flowers, fruit, and leaves. (See text fig. 13.) 
Description and biology: Four-legged blister mite which causes galls by its feeding. 

Liable to introduction on 
nursery stock. 

Distribution: Europe, 
Mexico. 

SoRAUER, P.: Handbuch 
der Pflanzenkrankhei- 
ten, 3d ed., vol. 3, 1913, 
pp. 127, 128. 

B. OTHER IMPORTANT 
ASH INSECTS. 

HEMIPTERA. 

Aphididte. 

Prociphilus bumelix 
Schranck, a gaU-making 
louse of Europe, which at- 
tacks the tender leaves and 
petioles of ash and on its 
intermediate host, the fir, 
breeds at the roots. The 
form on fir roots has been 
known as Holzneria poseh" 
ingeri Holzner. 

Coecldse. 

Armored— 
Aspidiotw iChry9<mplidlus) 
nigropunctatus Cockerell; 
Mexico. 




Fig. 13.— Ash gall mite iEri<yphyea fraxini): Gall formations on twigs 
of Fraxinus excehior. (Gillanders.) 



Chionaspis salicut Linnaeus, the willow scale; Europe; attacks 2?yoxtntw cxceWor and many other trees. 

ParlaUma affinis Newstead; Algeria; attacks Fraxinus oxypTiyUa and olive. 

Unarmored— 
Fmscolombiafraxini Kaltenbach; Europe; attacks Fraxinus excelsior. 

ORTHOPTERA. 

Oedlpodld». 

Pachytylus migratorius Linnaeus, the migratory locust; Europe; injures many plants. 

GOLEOPTERA. 

CantharldJB (Melold»). 

Lytta vesicatoria Linnaeus, the Spanish fly; all Europe; very injurious as adult. 

Cerambycidse. 

Cerambyx cerdo Linnaeus, the great oak borer; Europe; bores in wood. (See oak.) 

MOolontha hippocastani Fabricius, a May beetle; Europe; Injures the roots of seedlmgs of various 

trees 
MeloKmtha melolontha Linnaeus, a May beetle; Europe; injures the roots of seedlings, and the adults 

attack the foliage. 



nrsEOTB or abb a.vd abpabaqob. 



HtlalnuM oUlpnia Fabriclus, > buk butls; Euiopii; ottacka uh and oUtc. 
FUaotrllnu rauouIciM RsItUr; a boric beetle; Ruaala; attacki joanf pi^joiu of tha ti««s. 
^SalftoeluUu mailiittiatoi Marsh., a bark b«tle; Europe; attuki baat and sapvood ol trees 
Salflui tcoltnm FabrMsiiu, ■ bark beetle; Europe; attacks bark, baat, and Bapwood. 

LEPIDOPTERA. 



^Znucrs pyrlna T-famaeus, a wood borer of Europe, Africs, North Auterlca. (Bee Horse-cheitnat.) 
SealldK. 

Saia ii^ecifarmit Ging., a clear-winged moth; Europe; bores in the wood. 
TortTttMn. 

Torlrii podana Sc., a 
g;ras3^re>n lairs, 
whlDh occasionall}' 
Bt(ack9 ash; Europe. 
Hypononieutldn ■ 

Prapi curllKlIut Don., 
asmall inotb; Europe; 
larva mlnea leaves, 
skeletoniies, vebs 
leaves, or mines buds, 
tn its dlflerent genera- 




aracitlarla tjrrln^eUa 
Fabrlcius, a yallowiah 
ollvfrbrowD moth; 
Europe (Bwedea); 
larvffi first mine the 
leaves and Chen roll 

HVUENOPTEKA. 
TenthredlDldK. 

fTampift jrunttum-aUntm Linnicus, a saw-flj-; England; very iniurioua. 

LITERATURE. 
SOK/iuEE, p. Handbuch der Fflanienkranfchelten, 3d ed., vol. 3, lBi3. 
NCssuK, OtTO. Laltfadender Foratinsektentundeided., iei3. 
ASPABAGUS. 
(Aiparagw offiftnalw LinwBiifl. Family Liliftceie.) 
Varioue other species of ftsparagua are cultivated tor deconitive purpoBes. The 
above-mentioned specieH ie useful both for ita delicious edible shoots and its graceful 
(oliii^. Peats introduced on any type of asparagus are likely to attack the culti- 
vated crop. 

A, BETTEB KNOWN ASPABAGUS IMSBCTS LIKELY TO BE IMPOBTED. 

Crloccrls spp. 

(Aspax^uB Leaf Beetles. ChryBomelidje; Coleoptera.) 

Sptdet: :^l:C.^Mpa^aJtLiImfBua; Europe, introduced into North America and widely 

distributed; asparagus. (See text fig. 14) A very important pest. +C. It-putic- 

'''Id LinnieuB; Europe, introduced into North Americaand\ridely distributed; aapara- 
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giu. (See text fig. 15.) A very important pest. C. merXgeralaxauevA: Europe; 
onion, leek, garlic, lily of the vKlley, aspaniguB. 

Injury; Feed on the stoma of the aaparagua and cause much injury, ftmouuting 
often to thousands of dollara. 




Fio. li,— Asparajus bastla ( ( 

Biology: Eggs laid on plant. Larva feeds on afema and foliage. Pupates in soil. 
Two broods per annum. i 

SoR&UBR, P. Handbuch der Pflanzenkraakheiteu, 3d ed., vol. 3, 1913, p. 510. 
Chittbndbn, F. H. U, S. Dopt. Agr., Bur. Entomology, circ. 102, 1908, 12 pp., 6 figa. 



Fia. l6.^Aspaiiafa! miner (Agnrmgia litnpla): Adults. (CbittendeD.) 
Agromria nuura UaiKea, * AsromTH slmplei l.oew. 
(AaparaguB Miners. A^romyzidte; Dipteta.) 
HosU: Asparagus. 

Injury: Mine immediately under the bark of the asparagus stem. The latter 
species has been introduced into the United States. 

Detcription and biology: Adult fly very amall. Larva white, legless. Pupates in 
mine. (See text figs. 16, 17.) 
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Ditlribidion: A. maura; Hungary. A, rimpletv Europe, North America. 
SosAUER, P. HandbucbderPflaii2enknuikheit«n,3ded.,1913, p. 406, 407, fig. 262. 
Cbittekdbn, F. H. U. S. Dept. Agr., Bur. Ent, bull. 66, pt. 1, 1907, pp. l-S, 2 figa. 



(Asparagus Fly. Trypetidte; Diptera.) 

HotU: AHparagUB. 

Injury; Mines the stems. 

Detcription and biology: Fly dark brown, abdominal segm«nt8 banded \ 
face, legs, and antemue reddish yellow; 
ttinga clear with a dork zigzag longitudinal 
band; length 6-8 mm. Maggot whitish, 
apical stigmatal plates shining black with 
two forward turned hooka; length 10 mm. 

Dittribulum: Europe. 
SoBAUER, F. Eandbuch der Fflanie i- 

krankheiten, 3d ed.. vol. 3, 1913, p. 42] , 



a, Lam; i, c, kml dttalb; i, t, 
I, tii]Dr7. (Chlttaadcn.) 



HEtnPTBBA, 

(MnBOf^ (artud Laomrdl; Enrope; attacks At- 
pantfiu sewf/blliu and A . vmMJaivt. 

COLEOPTEBA. 

cBuseB serious InluiJ In England. 

LEPLDOPTEKA. 
Noctuldn. 

Mam/ttta olaaea Llniueus; Europe; larvce Ceed on pluiU. {See Cabbitge.J 

DIFTERA. 
AnthamyUilB. 

ClmnopMla dllcntn Rondani; Europe; breeds In atenu. (See Onion.) 

ASSAM BUBBEE. 
{Fieui eleutka. Family Urticacete.) 
Aasam ot India rubber is a native of Assam and the Malay region. It can be grown 
from cuttings or seed. As it belongs to the same genus of plants as the fig, its inBecte 
are treated under the discussion of ^at plant. (See Fig.) 

ASPEN. 

(Populut tremula. Family Salicacoffi.) 
ATOCADO; AIXIGATOK PEAB. 

(Penea gratiinma, etc. Family Lauracese.) 
This tropical American species is much prized for its lai^e edible trait, and is now 
'^fjvated extensively in Florida and southern California. Several other species ot 
'he genus ar« prized by the American trade for their evergreen foliage. 



Sa Poplar 
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A. AN AVOCADO 'PEST UKBLT TO BE DUPORTED 

Helllpus laurl Bobeman . 

(Avocado Weevil. Curculionidse; Coleoptera.) 

Ho9t: Fruit of Persea persea L. (Lauras drymifolia) and Persea piUieri Mez. 

Injury: Larvee make g^eries in the seed. Liable to be Introduced In seed and fruit. 
Live specimens have been received in the United States. 

Description: Adult weevil of a red ground color, with red femora, or dark brown 
with unicolorous legs and prominent patches of white scales; rostrum long, prothorax 
conical. The larvae breed in the seed and their presence is not easily detected. In 
the case of the recent introductions the seeds were planted and the injury was not 
noticed until faulty germination caused an examination. 

Distribviion: Mexico, Costa Eica. (See plate xux.) 

Barber, H. S. Proc. Ent. Soc. Wash., vol. 14, 1912, pp. 181-183, plate 9. 

B. OTHEB IMPORTANT AVOCADO INSECTS. 

HEMIPTERA. 

CoccidBB: 

Armored — 

Aapidiotfis (Pseudaonidia) articulattu Morgan; Mexico (See Coffee). Scale of adult female 1 mm. in 

diameter, circular, reddish brown with central portion blackish, exuvia covered. 
^/iAspidiotut ( ChrpMmphalus) peraese Comstock; Mexico. 
A8pidiotua persearum Cockerell; Hawaii; on Per 8ea gratisrima. Scale of female 1.25 mm. Jong, 1 mm. 

broad brownish cream color, exuvia sublateral. 
Aspidiotus ( Chrvtomphalus) per»onatU8 Comstock; West Indies, Mexico; Persea americana. (See Olive.) 
Aspidiotut ( ChryMrapiMlfu) scutiformia Cockerell; Mexico, Central America. (See Citrus.) 
Lepidosaphes longtUa Leonardi; Java; scale of female about 2.35 mm. long, elcmgate, curved, narrow, 

coffee colored. 
Pinnaspia rhombica Leonardi; Java; scale of adult female 1 mm. long, rhomboid, castaneous brown. 
Pseudoparlatoria parlatorioides Comstock; Brazil, Mexico; on Persea carolinensis. Scale of adult 

female about 1.4 mm. in diameter, light yellow, exuvia very large, extending from center of scale to 

margin, having the appearance of a Parlatoria. 
Unarmored — 
Ceroplastes cistudiformis Townsend and Cockerell; Mexico; wax scale. Adult female covered with 

dirty gray wax which is marked into plates; 6-8 mm. in length and 4.5 to 5.5 mm. in width. 
CeroplasUs riibens Maskell; Australia, India, Ceylon, Hawaii. Adult female 2.2-6 mm. in length, 

covered with wax which is rather thick and dull red or pinkish throughout. 
Jcerya montserratensis Riley and Howard; Mexico. (See Citrus.) 
Pseudococcus virgatus Cockerell; Isle of Pines. 
PtUvinaria mammex Maskell; Hawaii, Natal; on Persea persea. Adult female reddish brown covered 

with a thin grayish meal, ovisac large, snow white, irregular, forming a mass of loose cotton. 
Pulvinaria simiUans Cockerell; Mexico. 

LEPIDOPTERA. 
Lasiocampidse. 

Sttana concolor Walker; Java, defoliator. 

Cossldse. 

Zeuzefa coffex Nietner; India, Ceylon, Java, East Africa, Kamerun. (See Coffee. ) 

COLEOPTERA. 
Bostryrhldse. 

Apate monachus Fabridus; Africa, West Indies. (See Citrus.) 

Brachyrhinldse. 

Diaprepes abbreviatus Linnaeus; West Indies. (See Sugar cane.) 

Calandridse. 

:^ Caulophilus latinasus Say; Florida, probably imported; bores in seed. 

DIP TERA 
TrypetidsB. 

Ceratitis capiiata Wiedemann; attacks Persea persea. (See Fruit, 
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BAIUOO. 

{Bamlmta spp.; Dgnt^ocalamiu itriaiu. etc.; Arundinaria app.; Cephaloitachyum 
pergracik; Mtloatmia hambutioida; *Ph»/lIo*btdtya app. Family BambuseEe.) 
Treelike graasee much need ia cultivation. 

A. BETTEB KNOWN BAMBOO INSECTS UKELY TO BE IMPOBTED. 

Dhisdinu mlnutus Falir. 

(Smaller Bamboo Sbot-liole Borer. BoBtrychid»; Coleoptera.) 

HptU: Bamboo {DendroealanvM ttrictw and Bamhuta). 

Injury: Commonly found attacking bambooe and ia also found in cut sugar cane. 

Deteription and biology: BeetU brown, shining, 2.6 mm. long, with black head and 

thorax, the basee of elytra lighter colored, occasionally almost reddish. Larva pale 




Fia.lS 



I, Larvae A. pupa; 



(.-anary yellow, opaque, curved; head small orange brown with black mandiblea; lege 
three-jointed. Length 3 mm. Bores in the bamboos. (See text figs. 13, 19.) 

Dittribtition: India. 
Stbbbino, E. p. Indian Forest Insects, Coleoptera, 1914, pp. 133-143, pi. 9. 
DInoderus pUUrons Lestie. 
(Bamboo Shot-hole Borer. Bostrychidee; Coleoptera.) 
Eoiti: Bamboo (DendroaUamus striettis), various kinds of wood. 
Injury: Bores tn bamboos. 
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Dtieription and biology; Adult reddish brown, 3.3 mm. long, 
appendages and lateral edges of abdomen lighter colored. 
Lama yelfowiah whita, mouth parts brownish, mandibles black; 
length 3.2 mm. Pupa with yellow abdomen, wings white, head 
and protborax dirty white. 

Dittribution: India. 
Stebbinq, E. p. Indian Forest Insects, Coleoptera, 1914, 

pp. 130-133, fig. 69, pi. 131. 



la Mtyrlck. 

(Bamboo Borer. Tortricidae; Lepidoptera.) 



Bwlogy-' Caterpillar bores in the ateta of green bamboo. 
pupatee in tunnel. 

DutributUm: India. 
Hazwbll-Lepkot, H. Indian Insect Lite, 1909, p. 530. 

CeratHli ilrlaCs Froeiatt. ' 

(Bamboo Fruit Fly. Trypetidn; Diptera.) 

Boat: Bamboo shoots. 

Injury: Larvae feed in decayed shoots of bamboo. 

Deicriptwn: Adult length 5-6 mm., color pale yellow to 
grayish with upper surface of thorax varic^ted with black. 
(See plate xxvi, Gg. a.) 

IHitribulion: Ceylon. 
Frogqatt, W. W. Dept. Agric, New South Wales, Fannere' 

Bull. 24, 1909, p. 51. 

b; lUfPOBTANT BAMBOO INaECTS. 



AipidiUut iOdonetpa) bambuiaTUni Ckinliersll: )^«ii. 
Atpidloltii (Odomapia) caruiliculiua Green; CeyloD. 
^tpJdMu<<Oilaniupii)inu*fiiUa Green; Japan, Ce]>li>n; Arundinaria, Phil- 



4:Aipidlolii3 tOdoTuupii) iccrela Cockarell; Hawaii, Japan; Bambma and 
Anadiaarla. Has been taken ia quarantlite at San Fiandsco. 

AtpidMta (Odonaipii'i lecrOa laeckaricailUi Zehntner; Java. 

v)iiiac(Up(«JricanfnttiNewfpMaa; East lava. 

Cftfonaapii orundiTMirte Green; Ceylon; Arartdlnarlit. 

ChioTnupis batnbma^ CockoreU; Japan. 

Cliionaipli coliTnani Kuwana; Japan; PhpilotUchst bamlHUBldei, 

Cliioniuipli ilongata Green; Ceylon. 

Oibnuupii gramina Green; Ceylon, Japan. (See PI. 11, fig, 1.) 

Cftirmofpii WItMoni Kuwana; Japan; PligWMiithstbaviliutoUa. 

Chloniapa timjia Green; Ceylon. 

Fiatinia bambuia! Maskell; Hangkonc, China; BariUmta fortitJici. 

Fforinio diioplfcnmii Newgtead; Java. 

f wHnln titnaia Maakell; Japan; Bttiabuta tat^lata. 

FioTlnia lemiit Haskell; Japan; Bambiaa. 

mrmckimaipts tcrMeatamm Q-atia: Ceylou. 

Ltpidotaplta hawbtulcola Coclrorell: BiadL 
PIQ. li.—Dinoitmt m^ Lcacatpf ^inAutz Kuwana; lapan; Plij/ilMlmhiii. 

mitut. IdJuiji totaun- ^t^ Ltuoupli /sponiai Cockarell; Japan, 

boostalks. ( subbing.) PlnnaipisbawlniiaCoektna; lamalcs. 



The Bamboo BoitEit, 
lus longipes): Adults, eggs, h 






^ 



INBEOTB OF BAMBOO AND BANANA. 33 

Coccid»— ContJnaed. 
Unarmored— 

Aelerda distarta Green; Ceylon. 

Aderdajaponlea Coekanll; England (in greenhouses); Arundinaria japoniea. 

AOerda tokionit Cockerell; Japan; Bambtua. 

AnUnUna wcidlis Newstead; England (in greenhouses); Arundinaria japonka. 
?^^ftfontna erawii Cockerell; Japan; (California; New Jersey. 
^Atterolecamum barnbuax Boisduval; Guatemala; Florida; Bambusa viridi*, Bamtnua viridi-striaia. 

Atterolecanium coronatum Green; Ceylon; Dendrocalamiu gigantetu. 

AsUrolecanium solenaphoroides Green; Ceylon. 

AtteroUcanium exiguum Green; Ceylon, Hawaiian Islands. 

Asteroleeanium flaoocaiatum Green; Ceylon; Arundinaria, 

AsteroUcanium laneeolatum Green; (Ceylon; Arundinaria. 

AHerolecaniummUiaris Boisduval; (Ceylon, Cuba, Algeria, Mauritius, Brazil, Jamaica, Trinidad; 
Barnlmsa vulgaris, B. distorta, B. oliveriana, 

AsteroUcanium pudibundum Green; Ceylon. 

AsteroUcanium rubrocomatum Green; Ceylon. 

AsUroUcarUum Unuissimum Green; Ceylon. 

AsteroUcanium tumidum Green; Ceylon. 

AsteroUcanium udagama Green; Ceylon. ^ 

AsteroUcanium bavibusicola Kuwana; Japan. 

Asierolecanium hemisphaericum Kuwana; Japan. 

AsteroiUeanium masuii Kuwana; Japan. 

Ceroplastes tkeobromse Newstead; Cameroon. 
^ Chxtoeoocus bambusx Maskell; Hawaii, Ceylon, India, Mauritius, Brazil; Bambusa ttMa. 

Coccus arundinarix Green; (Ceylon; Arundinaria, 

Eriocooeus graminis Maskell; China, Japan. 

Eriococcus onukii Kuwana; (China, Japan; Arundinaria hindsii var. graminm, 

Pentatomldte. 

Ocrophara montana, a sucking bug; India; feeds in all stages on the seeds of bamboo (Dendroealamus 

stricttu). 

COLEOPTERA. 
BostrychidsB. 

Bostrychopsis paraUela; India; bores in wood of Dendroealamus strietus. 

il/:Dinoderusbrevis'H.OTnf India; United States; very important borers in the stalks of Dendroealamus 

strietus. 

HOerobostryehus unieomis Waterhouse; SinoxyUm anaU Lesne; bores in bamboos of Dendrocaiamus 

strietus. 

Dinoderus distinctus Lesne; India; bores bamboos. (See Mango.) 

LiyctldsB. 

Lyctus spinifrons Lesne; India; bores in bamboos of Dendrocaiamus stri^us. 

iCucuJidae. 

Psammoecus trimactUatus Motschulsky; India; bores in wood of Dendrocalamiu strietus. 

Tenebrionldae. 

*Tribolium corrfusum Duval, and T. eastaneum Herbst; India; bore in wood of DendroaUamus strietus^ 

Ctirysomelldse. 

Estigmena chinensU Hope; India; bores in young stems of i>«ndrocaZamtM«trictiM and Cephalostachyum . 
pergraciU. 

Cerambycldae. 

Stromatium barhatum Fabricius; India; bores in Dendrocaiamus strietus. 

CnrcullonldsB. 

Cyrtotrackdus dux Boheman; India; bores in tops and shoots of Dendrocaiamus hamiUoni. 
Cyrtotrachelus longipes Fabricius; India; bores in Mdocanna bambusioides. (See plate ix.) 

Cossonidffi. 

Conarthrus affinis Wollaston; India; bores in bamboos of Dendrocaiamus Orietus. 

LITERATURE. 

Stebbino, E. p. a Manual of Forest Zoology for India, 1908. 
Stebbino, E. p. Indian Forest Insects, 1914. 

BANANA; PLANTAIN. 

(ifix^a spp. (especially poraefmoca). Family Musacese.) 

Bananas and plantain have become a very important article of commerce, being 
mainly imported from the West Indies and Central America. Since the plant can 
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only be propagated from suckers or sprouts there is danger of introducing pests into 
the country in this manner. The banana is grown very extensively in the Southern 
States as a hedge plant. The compact nature of the fruit bunches makes it possi le for 
many insects of considerable size to find entrance into the country in the bunches as 
well as in the fruit itself. 

A. BETTER KNOWN BANANA PESTS LIKELY TO BE IMPORTED. 
Cosmopolites soidldus Germar (Sphenophorus.) * 

(Banana Boot Borer. Calandridee; Coleoptera.) 

Hosts: Banana (all varieties), sugar cane. 

Injury: Serious pest to young banana plants in Fiji. 

Description and biology: AduU 14 mm. in length, 4 mm. in breadth, color dark brown 
to black, head with prominent rostrum, antennae elbowed. Pupa soft and white 
when newly formed. Pupal stage lasts from 6 to 8 days in the bulb. Larva 20 mm. 
in length, 8 mm. in breadth, cream colored, footless, and requires a^out 20 days to 
reach pupal stage. Eggs presumably deposited singly on base of stem near the crown. 
The larvae, upon hatching, work their way inward and down toward the I ul ). 

Distribution: Fiji, British New Guinea. [In eastern hemisphere South Pacific 
Ocean to Indian Archipelago.] Jamaica, India, Brazil. 

Jepson, Frank P. Dept. Agric. Fiji, Kept. Econ. Entom., Council Paper No. 25, 

1911, p. 48, fig. 

Dacus cunipennis Froggatt. 

(Banana Fruit Fly. Trypetidse; Diptera.) 

Host: Banana. 

Injury: Breeds in fruit. 

Description: AduU about 6 mm. long; head yellow; thorax with elongate 1 ar of 
silvery white; legs yellow; tarsi and hind femora darker; abdomen elongate with 
base and two narrow transverse black bands below, sheath and ovipositor elongiate. 
(See plate xxvra, figs. 6, d,) 

Distribution: Fiji. 

Froggatt, W. W. Dept. Agric, New South Wales, Farmers' Bui. 24, 1909, p. 28. 

B. OTHER IMPORTANT BANANA INSECTS. 

HEMIPTERA. 
Aleyrodldse. 

Aleurodicua coeoU Curtis; West Indies, Mexico. Central and South America. (See CocoEUiut.) 

Coccidse. 

Paeudoeocetu graasi Leonard!; Italy. 

COLEOPTERA. 
Calandrldse. 

Rhabdwmemis olMciirus Boisduval. (See Sugar cane.) 

LEPIDOPTERA. 
PyralidsB. 

Dichocrocis punctiferalit Oui6a.4»; Queensland. (See Com.) 

CastnUd«B. 

Ccutnia licus Drury; South America. (See Sugar cane.) 

Ttneld«B. 

EriBunetia flavUtriata Walsingham; Hawaii. (See Sugar cane.) 

DIPTERA. 
Tryp^tidsB. 

CeratUia capitata Wiedemann. (See Fruit.) 
Rioxa muaae Froggatt; Australia. (See Fruit.) 
Bactrocera trffoni Froggatt; Orient. (See Fruit.) 
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BABLET. 

(Hordeum vulgar e. Family Graminese.) 

Barley is a grain with many varieties grown In various parts of the world, especially 
Europe and Asia. There is danger of importing pests of the grain only, unless the 
straw should be used for packing. Its pests are discussed under Grains and Grasses. 

BAT. 

(Lawru8 spp. Family Lauracese.) 

Evergreen plants much cultivated for their shrubbery. 

INSECTS ATTACKING BAT TBEES. 

^ HEMIPTERA. 

Coccidse: 

Armored — 

*A8pidioiu8 britannieut Newstead; Europe. 

Aspidiotus (AofUdia) lauri Boucb^; Germany, Australia, Greece, Italy, Si>ain, Portugal; Laurus 
eanariensia, 

Aapidiotus ( Chryaomphalut) paulistus Hempel; Brazil. 

Aspidiotua ( Chrysomphahu) acuHformit Codkerell; Mexico, Central America. 

Cryptaapidiotut aonidUHdea Lindinger; Canary Islands; Laurut canarientis. 

Parlatoria caliaiUhina Berlese & Leonardi; Italy. 
TJnarmored— 

Coccus aeuminatUB Signoret; Hawaii, Ceylon, France. 

Bucalymnatuabrunfdaix "Rempel; Brazil; Laurut camphora, 

Icerpa morUaerraUJuia Biley & Howard; West Indies, Mexico; Laurua camphora, 

Paraieoanium geometrkum Green; Ceylon, China; Laurua canarieiuU. 

Platingliaia noacki Cockerell; Brazil. 

Paeudococeua indieua Signoret; France; Laurua indkua. 

Paeudocoeeua laurinua Boisduval; France; Laurua ruMlia. 

Pulvinaria plana Lindinger; Canary Islands; Laurua canarienaia. * 

BEAN. 

(Phaseoltis vulgaris. Family Leguminosee.) 

This species includes the kidney, common field, garden, snap, and string beans. 
It is probably of tropical American origin. The beans are an article of commerce and 
very likely to introduce pests. 

BBOAD BEAN. 

( Vicia faba. Family Leguminosse. ) 

The broad bean is a native of Asia, but is grown extensively in Europe and North 
America, especially as a food for domestic animals and for human consimiption. 
The beans are an article of commerce and quite likely to introduce pests. 

LIMA BEAN. 

{Phaseolus lunatus. Family Leguminosse.) 

The lima or sugar beans are native to South America. They are articles of com- 
merce and quite likely to introduce pests. 

A. BETTEB KNOWN BEAN INSECTS LIKELY TO BE IMPOBTED. 

Msriabris (Bruchus) spp., etc. 

(Bean and Pea Weevils. Mylabridse [Bruchidse]. Coleoptera.) 

Many of the weevils attacking beans are cosmopolitan and have been introduced 
into the United States. The fact that they breed in perfectly dry stored beans makes 
their distribution very easy. 
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Speciet: M. /oit Pftykull;seed oi Lotmaad Lathyrut. M. niimMirius Linnaeus; very 
common; Vidafaba, Lathyrai, Vkia itpum, et«. +Jtf. rx'Jimamis Boheman; Europe, 
North Africa, Egypt, Persia, Syria, introduced into California; beans, peas. 
An important pest. M. affinu Fro- 
lichs; France, imported into Ireland 
and Ea£t Indies; beana. ^M. pi*o- 
Tum Linnteufi; distributed from 
Orient until now cosmopolitan; a 
very serious pest; peas. Vicia, 
Cytifut laburnum. (See text fig. 
20.) M. lentil FrBlichs; Europe, 
Egypt, Syria, lentils. M. pallidi- 
eomii Boheman; lentils. ^Acari' 
thotcelides obUctvt Say; now cosmo- 
politan ; peas, cowpeas, 1 e n t i ) », 
beans. (See text fig. 21.) *Pachy- 



a. 



Fio.SO.— The peaweerll (JftJoWi pftoruoi): a, Beetle; 

larva; c.pnpB. Enlarged. (Chltcendm. ) 
merwdAiiWTwwLinnseus; now almost cosmopolitan; cowpeas, PftoMoJiw TodiaCa), Caja- 
nus ittdictis, peas, lentils, beans, Doliehoi, Borgbuoi. (See text fig. 22.) *P. qtiadri- 
■maadatut Pfcbricius; now almost cosmopolitan; cowpeas, peas, beans. (See text 
fig. 23.) 

Ducriptian: These weevils are small, somewhat flattened, rounded or oblong, with 
head concealed beneath. The larvie breed in the seed of beans and peas and pupate 

SoRAUEB, P.: Handbuchder Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 535-537. 
Chittbkdsn, F. H.: U. S. Dept. Agric, Yearbook 1898, pp. 233-260. 

Spermopliajius pecl«iall9 Shorii. 

{Mexican bean weevil. Mylabridce; f'oleoptera.) 
Eotf: Beai». 

Injunj: To dried beans, which it destroys tor successive generations like the common 
bean weevil. 







-Bou) weevU (.IcaofAoicrUdeaolMeclut): a, 



^ larva 



Dutcriplion: A. small black rounded beetle with white marks 

DutrUmlimi: Mexico, Guatemala, Nicaragua, Panama, Brazil, Texas. 
CHnrBNDBN, F. H.; U. S., Dept. Agric, Yearbook 1898, pp. 233-260. 



pupa, (rhittendea.) 

the elytra or wing- 
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(Bean Fly, Agromyzidae; Diptera.) 
HoiU: Lima, Toi^a. French, and Madagascar beam. 
Injury: Larvae bore in stalks. 
IHatribution: Australia. 
Fhoggatt, W. W. Agricultural Gazette, N. S. W. Feb., 1911. 
Jakvis. E. Queensland Agricultural Joumal, Maich, 1913, pp. 192-195, Plates 30, 31 . 

Lycnna ItmOu. 

(Blue or Hairetreak Butterfly. Ly- ..-»;t.- 

caenidas; Lepidoptera.) ^''T^^^ ^r^^^- 

ffosW.- Beans, garden peas, cow- TjBb ■f-"^^^^' 

peas. Jack beana, crotalarias. and ^^? (^^^2^-^ 

pigeon peas. d ^Ji^'?-::^^^ 

Injury: Larvie attack pods, (^e^■ou^- — ^, u>— — ,' 

lag growing seeds. (^ ) \^-~^^' 

Dutribulion: Hawaii. ^ "^ c 

FuLLAWAY, D. T. Annual Report, 
Hawaii .\gri.Ej;p, Sta. 1911 ( 19125, 
p. 21, 

Hyalopcplus peltncldus. 

(Hawaiian leaf-bug. Capaidae; Heteroptera.) 
Bout: Pigeon peas. 

Injury: By sucking juices from plants. 
I>Utributiim: Hawaii. 
FutLAWAV, D. T. Annual Report, Hawaii Agri. Exp. Sta, ]9U (1912), p. 23. 
Zlieia labradu!! GoK, 
(Victoria Bean Butterfly. Lycaenid*; Lepidoptera,) 
Bost»: Beans, peas. 

Injury.- Foeda in the poda, a serious pest in VicMiria. 

DeicripHon: Butterfly one o( the group known as "lilues," Larva flattened, 
green, very hairy. Eg^ 
circular, pitted. 

Di^lributifm; Australia. , 
French, C: Handbook of 
Destructive Inaecte of 
Victoria, pt. 4, 1909, pp. 
02-00, pi. 49. 
Maruca tcstulalis c.fyer, 
(Bean Pod Borer, Pyrali- 
^ dii;: Lepidoptera.) 

'^ \ EotU: Mung {Phueolua 

■mungo), moth (Phaatolits 
"TcMilnr^'''™'''''*'^"'''*' 'Konin/o«i«l, tur (Cojam,. 

Injimj: Breeds in the pods of legumes. 

Daiaiption and bioloaii: Adult wing expanse 26-30 mm., fuscous brown, (orewii^ 
with eouapicuous black edged white spot, hind wing white, with a marginal fuscous 
''ftnd, tarva 12 mm. long, green: sometimea with a pink tinge, haire on small black 
^uberclea. Bores inside of the poda and pupates in its borings. 

Outritmtiiyn: Australia and Asia. 
Mameli,-Lkfrov, H. M. Mem. Dept. Agric. India, vol. 1, 1907, p. 216, fig. 00. 




Fm. 23._B«an weei 



ChryaomelldEe. 
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B. OTHSa UOPORTANT BRAN INSECTS. 
COLEOPTEKA. 
w, l«af bMtle; Porto Bloo (ue tsit flg. U). 



TrypetMee. 

Dacui cucurbttat Coqufllelt; India, Ceylon, Hawaii; attaclia bull. (See Cueurbits). 

Caatait capUala Wieiemaim, Mtacti Piattotut cttlforU. (Bee Fruit,) 

BacCrocera cactubltie. 

Badrocaa trgnni, 
AntbomylMie. 

*aioiioplil!alPctam]iii) fniciapiZaUenteat. < See Com.) 
AKTomy>1die. 

Agnmsza fabttlti Jack; bean stem maggot, Bhodraia, mineE st 

LEPIDOPTEHA. 
Hesperian. 

:t:£iHlan»u]»i>UiuLlniUBus, bean leaf roller; Porta Rico; Soutb 



jwpeas, Frsncb beans, kidnoj- 




Fla. 31.— Bean lea^beetle (Ceroloma 



(Fagus spp. Family FagaceEe.) 
TMa genus contains tall, hardy, deciduous trees favored for parka. The wood ia 
valuable and the nuts edible. The nuta also yield an oil used for cooking. Propa- 
gated from seed. Valuable for nursery stock. 

A. BEECH PESTS LIKELY TO BE IMPORTED. 

Lagpeyrcala trossana Haworlh. (Carpocapsa.) 
(Beech Tortrix. Tortricida; Lepidoptera.) 

Sotti: Hazelnut, walnut, oak, beech, chestnut. 

JnjuTy: Seldom serious. Attacks fruits of its hosts. 

Desaiption and biology: Adult, forewing bluish aeh-gray; translucent spot brownish 
gold streaked with black, brown at base, bounded by triangular spots. Flies in 
June and July (Germany). PupaUt in spring in the earth. Larva attacks nuts in 
lat« summer, winters in earth. 

Dis(ri6ution: Europe. 
SoBAPBR, P. Handbuch der Pflanzenkrankheilen, 3d ed., 1913, vol. 3, p. 276. 
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B. OTHER nfPOBTAXT BEECH PESTS. 

HEMIPTERA. 
Aphidldte. 

PUrochlonu exticcsuor Altam, anonmigratory plant louse; middle Europe; very injurious to tlie twigs 

and stems of young trees. 

^PhfUaphis fagi Linneeus, nonmigratory plant louse; Europe; feeds on foliage. 

Coccldse: 

Unarmored— 
Calostomidia assimilU M&s^eW; New Zealand; Attacks Fagus memUsii and F. futea. 
CoeloHomidia pilosa Ifaskell; New Zealand. 
Cyifp^ococcus /oijriBaerensprung; Europe; Foffus sylvatka. 
Eriococctu aceria Signoret; Europe; Fagus 8ilvatica. 
Eriococciu fagianticus 'i/Lasktil; New Zealand; Fagtufutca. 
Erioeoccus paUidua Haskell; New Zealand; Fagus fuaca. 
Erioaxxua raithbyi Maskell; New Zealand; Fagus memiesii, 
Oossyparia cavellH yiaakeU; New Zealand; Fagus memiesii. 
Iriglisia fagi Maskell; New Zealand. 
Phenacolmchia zealarhdica Maskell; New Zealand. 
Pulviruiria betulx Linnseus; Europe; Fagus sylvatica, 
Rhizococcus intermedius MaskeU; New Zealand; Fagus memiesii. 
Rhizococcus ptUcheUus Maskell; New Zealand; Fagus fusea, F. memiesii^ F. diffortioides. 
Rhizococrut 0tarx Maskell; New Zealand; Fagtu memiesii. 
Ripersiafagi Maskdl; New Zealand; Fagus memiesii. 
Solenococcus fagi Maskell; New Zealand. 

COLEOPTERA. 
AnobUdse. 

Xestobium piumbeum Uliger; Europe; injures wood for teclmical purposes. 

Xestobium rufoviUosum De Geer; Europe; Injures wood for technical purposes. 

PHUnus pectinia>mis Linnseus; Europe; bores in wood. 

Elateridce. 

Atiious siib/useus MfUler, a snapping beetle; Europe; larvro destroy germiimting beech. 

Lymexylon idie. 

Hyleccetus dermestoides Linneeus; Europe; breeds in bark and wood. 

Scarabaeidae. 

Amphimallon solstitialis Linnaeus; Europe; develops like the Jmie beetle at the roots of trees. 
MeMoniha hippocastani Fabricius, and M. mdoloTUha Linnseus; Europe; also breed at the roots of 

seedlings and as adults feed on the foliage. 
PolyphpUafullo LinnsBus; Europe; breeds at the roots of trees and the adults feed on the foliage. 

BupresttdsB. 

Agrilus angustulus Illiger, A. higuttatus Fabricius, A. eliyngatus Herbst, and ^A.viridis Linnaeus (see 
Oak); wood borers; Europe; attack bast and sapwood, especially of young trees. 

Cerambycidse. 

CaUidium xneum DeGeer; and C. violaceum Linnaeus; long-homed wood borers; Germany; attack 

wood of felled trees and lumber. 
Saperda scalaris Linnaeus; Europe; bores in wood. (See Poplar.) 

Chrysomelldae. 

HdUiea quercetorum Foudr.; a leaf beetle; Germany. (See Oak. ) 

BrachyrhlnldsB. 

StrophosoTna capitata De Geer, and S. melanogramma Forster, weevils; Europe; adults feed on the 

leaves and buds of seedlings. 
Polydrv^us cervinus Linnaeus, P. chrysomela Olivier, P. griseomaculatus Desbrochers, P. laUralis Gyl- 

lenhal, P. micans SchOnherr, P. mollis Stroem, P. picus Fabricius,* P. sericeus Schall., and * P. 

viridicoUis Baudi, weevils; Europe; as adults feed on buds and foliage; probably breed at the roots 

The two latter species have been introduced into the United States. 
PhyUotius argeruatus Linnaeus, P. urticse De Geer and P. viridicoUis Fabricius; weevils; Europe; 

adults injure buds and leaves. 

Attelabldte. 

Apoderus coryli Linnaeus, a leaf rolling weevil, Europe; larva breeds in the leaf rolls. 

Rhyjichites alni Miiller and Rhynchites betulae Linnaeus, leaf rolling weevils; Europe; larvae breed in 

the leaf rolls. 
^yctiscus betulx Linnaeus, a leaf rolling weevil; Europe. 
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Curculionidie. 

Orch««te«/a(H LinnsBUS, a small jumping weevil; Europe; mines the leaves. 
Hylobiu9 abietis Linnaeus, a large weevil; Europe; bores in the bark of seedlings. 

CossoDldfle. 

Rhyncoius lignyarius Marsh., a smaU elongate weevil; Europe; bores In the trunks. 
Rhpncolu8 truncorum Germar, a small weevil; Europe; bores in timber. 

ScolytldaB, Ipldce. 

Scolytus intricaius Ratzeburg; Russia, Germany; makes galleries in bast. 

AnUaTidrus dupar Fabricius; Germany; makes galleries hi wood, causing great damage. 

Emoportufagi Fal^icicis; Europe; makes galleries in bark of Fagtts sylvatica. 

Taphrorychus hicolor Herbst, and T. villifrona Dufour; Europe; make galleries in bark. 

Xyleborus dryographua Ratzeburg, and X. nKmographus Fabricius; Europe; makes galleries ii the 

wood of living trees. 
Xyloterus domestictu Linnaeus, and X. siynatus Fabricius; Europe; makes galleries In sapwoc. of 

branches and in the wood of the trees. 

LEPIDOPTERA. 
Cossidse. 

:^Zeuzera pyrina Linnaeus; Europe, Africa, North America; breeds in the wood. (See Horse-ch2 t 

nut.) 
Coastts C0S8U8 Linnaeus; the goat moth; Europe; breeds in the wood. (See Willow.) 

DrepanidsB. 

Drepana ciHtraria Fabricius; Europe; defoliator. 

Notodontidae. 

Phalera bucephala Linnaeus; Europe. (See Forests.) 

Geometridse. 

Cheimatobia boreata Hiibner; Germany; feeds on young growth. 

Hibernia aurantiaria Esp., H. defoliaria Linnaeus and H. m^rginaria Borckh.; Europe; feed on foliage. 

Larentia dilutata Borckh.; Europe; feeds on foliage. 

Lasiocampidse. 

Malacosoma neustria Lionaeus; Europe; feeds on buds and leaves (see Forests). 

Lyman trildse. 

Dasychira pudibunda Linnaeus, :^Euproctis chrysorrhaa Linnaeus, :^LyTnantria monacAa Linnaeus, 
:^PoTthetria dupar Linnaeus, Porthesia similis Fuessly (see Forests). 

Noctuidse. 

Acronycta aceris Linnaeus; Europe; defoliator. 

Seopelosoma satellitia Linnaeus; Germany; injurious to young growth. 

Plutellidae. 

Cerostoma parenthesella hinnB&us; Europe; attacks leaves of seedlings. 

Tortricidse. 

>|< Peronea ferriigana Treitschke; Europe; North America; attacks leaves. 
Tortriz podana Sc; Europe; attacks leaves of seedlings. 

IIYMENOPTERA. 
Cimbicidse. 

Cirnbeifagi Zadd.; sawfly; Europe; feeds on foliage. 

Xiphydridae. 

Xiphydrya camelus Linaaeus; wood wasp; Europe; bores in wood. 

DIPTERA. 
Itonldidse. 

Hormomyia annulipes HtR. and H.fagi Htg., gall midges, Europe; from galls on leaves. 

LITERATURE. 
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BEET; MANGELWURZEL OR MANGOLD; SUGAR BEET; CHARD. 

(Beta vulgaris Linnseas. Family Chenopodiaeese.) 

The beet and its varieties are grown from seed. The varieties have been developed 
either for their roots or their foliage, which are edible. A race of showy foliage beets 
has been developed which make excellent flower-garden borders. The species occurs 
in America, Europe, and as far east as Persia, and the Caspian Sea. Insecto are most 
likely to be introduced in shipments of beet roots. 

A. BETTEB KNOWN BEET INSECTS LIKELY TO BE IMPOBTED. 

Atomaria linearis Stephens. 

(Pigmy Mangold Beetle. Cryptophagidse; Coleoptera.) 

Hosts: Mangolds, beets, sugar beets. 

Injury: Very destructive by destroying sprouts at time of germination and later 
attacking both roots and leaves. 

Description: Beetle 1-1.5 mm. long, dark brown, with fine pubescence. The life 
history has not been worked out. 

Distribution: Europe (England). 

SoRAUBR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 475, fig. 290. 
Theobald, Fred. V. First Rept. Econ. Zool., Brit. Mus. Nat. Hist., 1903, pp. 8, 9, 

figs. 
Jablonowski, Jozsef. Die Tierischen Feinde der Zuckerrube (translation by Julius 

Reitzer), 1909, pp. 136-142, fig. 31. 

3)c Cassida nebulosa Linnaeus. 

(Beet Tortoise Beetle. Cassididse; Coleoptera.) 

Host: Beets, sugar beet, orache, lambsquarter, AtripleXj etc. 
Injury: Both larva and adult feed on the foliage. 

Description: Beetle dorsally flattened in the shape of a tortoise shell, about 6 mm. 
long, yellowish gray or pale green. 
Distribution: Europe, Asia (Persia to Siberia), and recorded from California in 1894. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. p. 533. 
Chittenden, F. H. U. S. Dept. Agr., Div. Entom., 1903, bul. 43, p. 14, fig. 6. 
Jablonowski, Jozsef. Die Tierschen Feinde der Zuckerrtibe translation by Julius 
Keitzer), 1909, pp. 261-263, fig. 55. 

Cleonus punctlventris Qermar. 

(Beet Root Weevil. Curculionidse; Coleoptera.) 

Hosts: Beet, Polygonum, thistle, goosefoot, tobacco, Salsola, 

Injury: Adults feed on young plants: larvae feed at the roots of beets. Very 
destructive in east Europe. 

Desaiption and biology: An elongate subcylindrical weevil with stout beak. The 
larvae feed at roots as low as 60 cm. below the surface. Pupate in the larval feeding 
places. 

Distribution: Europe. 
Sorauer, p. Handbuch der Pflanzenkrankheiten, 3d od., 1913, vol. 3, p. 546, 547. 

GelechU ocellatella Boyd; Geleehla atrlpUcella F. R.; Oelechla Instabilella T)oudas. (fJta.) 

(Beet leaf miners. Gelechiidse; Lepidoptera.) 
Hosts: Beets, sugar beets, mangolds. 

Injury: Mine the leaves, and sometimes G. ocellatella bores in the crown and a short 
distance into the roots. 
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Desuription and Imlogy: G. ofxllaUlla is a email yellowish gray moth with dark ribs 
and an apical spot on the front winga; hind wings as large as front and whitish gr&y; 
pupates in leaf rolls, in the roots oi outside. Larva 10 to 12 mm. Xaag, pale greenish 
with a transveise row of reddish spots on each s^ment and two or three loi^tudinal 
rose colored stripes. Feeds oa leaver and for a short distance into the roots. 

Distribution: Europe. 
SOKAUBR, F. Handbuch der Pflanzenkronkheit^n, 3d ed., 1913, vol. 3, p. 263, 

f. 192, 
J&BLONOwsKi, JozflBP. Die Tierischen Feinde der Zuckerrflbe (translation by 

JuUus Reitzet), 1909, pp. 136-142. 

^ BymeniB lasclalla Cramer. 

(Hawaiian Beet Webworm. Pyra- 
lidie; Lepidoptera.) 

IloaU: Sugar beet, Swiss chatd, 
mangel-wurzel, Amarantus, Euxo- 
lut, purslane (PoHulaca oleraeea), 
cucumber, Chenopodiaceae. 

Injury: Capable of doing comder- 
able damage to truck by feeding on 
foliage. Has been widely distrib- 
uted. (See text figs. 25, 26.) 

Distributimi: Japan, Hawaii. Trop- 
ical America, Porto Rico, Europe, 
South Africa, Australia, Madagascar, 
Reunion, Maaritiua, Florida. Ala- 
bama, California, District of Golum- 

Marsb, H. 0, tl. S. Dept. Agr,, 
o Bur. Entom.,Biil,109, pt. 1,1911, 

pp. 1-15, pi. 1, figs. 1,2. 



(Beet fly or spinach leafminer. An- 
thomyidie; Diptera.) 

Fro. 25.~Haw^laii beet webworm iHvmmia fasciaiii): Sosta: Spinach, beeta, sugar beets, 

a, Eggon l«at; b, lat'TS,dor3sl view; c,larTa,baBd and mangolds, orache, henbane, gooso- 

llrst ttioraclc segment; d, abdominal seement, laural foot. 

™w;<,analsegiii6ni;/,pupB,latar^vie*;i,,ciemaa- j„,„n,.. Mines leaves. The mines 

tern, cocoon. Allenlarged. [Marsh.) '. ° ... 

are blisterhke. 

Description and biology. Fly thorax lead gray, with live faint dorsal stripes, abdo- 
men yellow gray with a iaint brownish stripe; entire body with black bristles; head 
diver white, with reddish ahimmer; front and scutellum with orange, silver gray 
streaks; eyes red; palpi yellow with dark apex; femora yellowish, tibiie brown; 
lei^th, 6 mm. The species varies in color and has received a namber of names. 

Diitribulion: Europe. Introduced into the United States and quite injurious to 
spinach. 
SOHACEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 428, 429, 

fig. 261. 
Chtitbndbn, F. H. U. S. Dept. Agr. Div. Ent.. bul. 43, 1903, pp. 50-52, fig. 50 (P. 

vicina Lintner). 
Oaheeod, Misa B. Manual Injurious Insects, 1890, pt. 1, pp. 144-147, fig. (P, beUu 

Curt.). 
Jablonowski, Jobhbf. Die Tierischen Feindeder Zuckerrflbe (translation by Julius 

Reitzer), 1909, pp. 303-315, figs. 61-63. 



BEET INSECTS. 
B. OTHBB IMPORTANT BEET INSECTS. 

ACARINA. 

ilder; Europe; v 
HEMIPTEBA, 
ai-beet loliagB. 
ORTHOPTERA. 



Oriaia mclai Charp.; Eniope; seriously Injures tbe looU. 

COLEOPTERA. 
SUphldoi. 

:i'Blitopliafa apnea Llunteua; Europe, Korth Amerloe; leeds aa larva on tallage of beets, an nnosuBl 
tiablt lor thh family. It Is barialess in America at prennt. 
BlUophofa undalB Ulller; Silpha atactaa Llnnieus; aai PiitTphv^ atrata Llnntmu: Europe: lairae 
feed on foUa^ of heels. 



FlO.as.— TlieHswallsnboet web«orm(/ftmenjo/owiol(t): Female moth. Enlarged. (Marsh.) 
TenebnonUa. 



■B vegetBtlon, 
lalerldn. 
town iBurlnBi Llnnieus and CoritiMta amruf Linnaius, wireworms; Europe; attack the roots ot 



MeloldK. 

Epicavia ru/idortum Ooeze, blister beetle; Europe; de[oUBt«e and someClmea destroys euUre planta. 
SeanbKUn. 

UtlolonUut pulnard Llnnenis, June beetle, Europe; larvm feed at roots, 

RUnXrogta MjulnoctiiUU IlerbEl: Europe; the larcte feed at tbe cronn and roots killing many planta. 
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Chrysomelldae. 

(hssida vUtcUi ViU; Europe; larva and adult feed on foliage. 

CTuUcoiiet ehloris Foudr., Chxtoenema tibialis UlisQT, PsyUiodes aUentuUa Koch, P. chrjf80<xpkala Lin- 

nsus, Phyllotreta vittula Redtenbacher, P. nemorum Linnfleus, P. nigripes Fabricius, P. atra Fabri- 

cius, P. crucifera Goese, flea baetles; Europe; injure the foliage. 

Brachyrhinida (Otlorhynehklfle). 

Braehyrhintu raueua Fabricius (Otiorhynchus) , B. ligustici Linnaeus, B. orbicularis Herbst; Europe; 

adults injure the foliage and young plants. 
Psallidium maxillosum Fabricius; Europe; adult injures plants. 

Curcullonldfle. 

Liparus cororuUus Goeze; Europe; breeds in the roots. 

Bothynoderes punctiventris Germar; and B. farinosus Fahraeus; Europe; adults injure foliage, larvae 

breed in roots. 
Cleonus piger Scopoli, C. fasdatus MtUler, C. mendicus Gyllenhal, C. tigrinus Panzer, C. uerainiensis 

Gawr., C. pedestris Podg., C. cinereus Schr.; Euroi>e; breed in roots of beets or adults attack seedlings 

and (oUage. 
Lixus ascanii Linnteus; Europe; breeds in the stems. . t ■ , 

Clonus scrophularix Linnaeus; Europe; adults feed on foliage of beets and mangoldk. 

LEPIDOPTERA. 
Psrralldse. 

^PUyciXTUaferrugdlis HAbner; Europe, Asia, North America (see Cabbage). 
Noctuldse. 

Agrotis segetum Schiflermiller, A. plecta Linneeus, A. exclamationis Linneeus, cutworms; Europe; 

injure young plants and roots. 
Mamestra brassicx Linneeus, M. dissimilis En., M. oleracea Linnaeus; Europe; feed on foliage. 
Calocampa exoleta Linnaeus; Europe; attacks beets. 
^Plusia gamma Linneeus; Europe; Asia, North America; in £uroi)e injurious to beets. 

HYMENOPTERA. 
Tenthredinidae. 

Athalia spinarum Fabricius, a saw fly; Europe; South Africa; attacks foliage of beets (see Tiunip). 

DIPTERA. 
Tlpulidse. 

Pachyrhina maculata Meigen, a crane fly; Europe; larva attacks the roots of beets. 

Trpula oleracea Linnaeus and Tipula paludosa Meigen; Europe; also occasionally attack beet roots 

LITERATURE. 

Jablonowski, J. Die Tierischen Feinde der Zuckerriibe (translation by J. Reitzer), Budapest, 1909. 
SosAUER, P. Handbuch der Pflanzenkrankheiten, 3d edit., 1913, vol. 3. 
Bargagli, P. Rassegna Biologica di Rincofori Europei, 1883-1887. 

BEBSEEM; EGYPTIAN CLOYEB. 

( Trifolium alexandrinum Linnaeus. Family Leguminosse.) 

This forage plant has been introduced in a small measure into the United States 
from Egypt. It has a number of important enemies in Egypt which attack other 
crops also grown in this country. (See CJover.) 

BETEL NUT. 

(Areca catechu^ etc. Family, Palmacese.) 
A tropical palm yielding the betel nut of commerce. 

IMPORTANT ABECA INSECTS. 

HEMIPTERA. 
Coccldse: 

Armored — 

Aspidiotus ( Chrysomphalus) alienus Newstead; Areca lutescens. 

^Pinnaspis buxi Bouch6; Trinidad, Brazil, New York, District of Columbia; Areca catechu, A. luUs- 

cens. Female scale 1 — 1.5 mm. long, narrow, reddish-brown or orange-brown with extremity lighter. 

Second exuvium comparatively large, occupying a trifle over one-third the puparium, which bears 

a strong resemblcmce to that of Lepidosaphes. Sides nearly parallel. 

Unarmored— 

Coccus acutissimus Green; Ceylon; Arecc catechu. (See Mango.) 

Coccus minimus "Sewstead; England; Me>ico; Areca catechu. 

Leucodiaspis cockerelli de Charmoy; Brazil; ^reca lutescens. 



BIRCH INSECTS. 



{Betula app. Family Betulacea.) 

Ornamental deciduous trees or shrubs grown chiefly for their bright green handsome 
foliage. There are many epecies occurring in North America, Europe, north and 
central Asia. Propagated from seed and readily transplanted. The bark and wood 
are of value in the aria and crafta, and some species yield a sap used as a beverage. 
The bark of B. papyri/era is used in making canoes and for tanning leather. 



A. BETTER 

Eiloptayes ruills Cai 

(Birch Blister Mite. Eiiophyidee; Acarina.) 

SoiU: Betula alba, B. puhesaem, B. odorala. 

Injury; Causes gall-like swellings of the buds. Ulti- 
mately kills a tree. 

Deacription and biology: A four-legged blister mite 
which forma gall-like swellings of the bude. Very easy 
to introduce on nursery stock. 

Dutribution: Europe, England (especially severe 
around London). 
SORAUKB, P. Handbuch der Pflanzenkrankheilen, 3d 

edit. vol. 3, 1913, p. 117, 118. fig. 93. 

lUaEdall* carbunarla I.iansus. 

(Birch Twig Weevil. Curculionidse; Coleoptera.) 

Hosts: Corylus avell/ma L., Prunus damesliea L., 
Betula alba L., Juglans regia L.; Pinus. 

Injury: Breeds in young twigs. 

Descriptiojt and biology: Weevil similar to the com- 
mon Mt^dalia species of this country. The eggs are la 
twigs. Larva feeds in medullary canal [of "twigs, 
feed on foliage. 

Distribution: Eurepe. 
Bargagli, p. Eaasegna Biolc^ica Rincofori Europei, 1883-1887, p. 194. 



Flo. 27.— Hole niukel, Qrvllo- 
Ulpa. IKunUiimov.) 

laid in small dead or injured 
Pupates in tunnel. Adulte 



AphUidB. 

attptiiaa betuls! 
CoccMier 

Armored— 

Claonatpii mlieiiiJiauBas; Europe. 
Unumored— 

LfcanluJn cUiaium Doiig^; Europe. 

Xfranium corjH LlDUffius; Europe. 

Lrcaniam jnUclrum Marcbal; Europe; Bitula vtr 

PuMnarfo^tfolicLlniiffius; Europe; artuiaolfta. 



B. OTHBfi IMPORT.*>T BIBCH PESTS, 

HEMIPTEEA. 
plant louse; Oermany; attacks leaves and twigs. 



OKTHOPTERA. 
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COLEOPTEBA. 
*AgTilvi djldit hhmiBOs: a wood borer: Europe; bores In bast and saptnwd of aeedllags and young 

a wood borer; OemiBti;, Sweden. 

alargfi block beetle; India; breeds in rotting wood- 

Anomitia xnea De Qeer, Europe, adults attack toliage. 

MilBtonllia hlppoaulam Fabrlclus, and Jf. nidajsnlla LlnnEous, June beetles; breed at Che rootj ol 

seedlings, and adults feed on foliage. 
P<il|i!ili|illa/itn» Linnnus; Enrape; also attach roots and foUsie in the same manner. 
Clufsoinetldn. 

Affiloillai ainl Lionieus; a leaf beetle; Europe; larvnaud adults feed on foliage. 
LothmKn atpnm Linnseus; Europe; larvee and adults feed an toliage. 
UtUuovn anta LinuEeus; Europe; larree and adults feed en foliage. 
flMlfcojuffMiDrum Foudr.; Europe; defoliates. (SeeOaS.) 



ortrll LlunEBUS, and Btctisms bttulM LInnsus; leaf-rollii^ 
weevils; Europe; tbe lame breed in the rolls. 
BrachyrblnldB (OUothynebldfe). 

StTopkotomit cajiUiita De Oeer, and S. melanotnramt 
Foraler; weerila; Europe; adults feed on faliage, and 
larvee at the roots. 
itracAvdcrHlTioanuiiLlnnsus, a weevil; Eoiope; aduHs 

feed on lOlJage. 
UclalUta irii Olivier; Europe; breeds at roots, adutti 

attack buds and leaves. 
Polvdruivi cntAnui LiniiiBus, P. Intermtiiut Zetlei- 
stedt, P. planifrotM Grilonhal, and P. undoltu 
Fsbrictus; Europe; feed as adults on foliage ofBduls 
rtfio, and probably some ottliem breed on the plant. 
This is a dangerous genus. 
PhfOiAnv) argmlaiai Linnffiua, P. betulx Fabrlcfus, 
P, maculicarnii Germar, P. fgrt Liunsiu, and P, 
mnuoiuj Fabriclus; Europe; teed as adults on foliage 
and probably some of them breed on tlie pluit. 
CanuUonldn. 

AnopluB planiaru Bch^biherr; Europe; adults feed on buds and youi^leoves. 
HuloMut aUetti lAaiueaa; Europe; bores In tlie bark. 
:^: CryplorliS'x'l^'" iBpaM Linnsus; Europe; tireeds in young shoots, branches, bark, and wood. Ad 
important pest introduced into tbe United States. 
Scolytlds, Ipldae. 

ScoIii(u)rat2(^vvtJanson,Bnd5.ru^Ioniifiatael)iirg; Europe; make galleries In bark. (SeeteitSg.IS.) 

.4nltonJruf dupcr Fabrtcius; Germany; makesgalleriesin wood. 

Xyloltmi damaticut Llmueus, and X. lignalui Fabrlclus; Oermany; galleries insqiwaad. 



LE FIDO FT ERA. 



AniMptervc SKUlaria SchlSermiller; a tooper; Europe; feeds on foliage. 

Chiimalobia toutaHubner; Europe; feeds on buds, leaves, and new growth. 

/Tibemia auranliaria Esp., B.dtfotiarla Linnffius.and ff. marjinaria Borckb.; Germany; leedonbuda 
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Lyman trtidcB. 

Datychira "pudUmftdn liniuBus, :)(:.LymantTia monacha Linnaeus, :/f.PortheMa dispar Linnseus, Porthena 
simUU Fuessly, forest defoliators; Europe. (See Forests.) 

Sesiid». 

Setia sphedformis Gmg.; Europe; bores in trunk. 
Sesia aeolixformia Borckh.; Sweden; bores in trunk. 

Tortricldffi. 
ifPeroneaferrugana Treitschke; Europe, North America; attacks foliage. 

Notodontidte. 

PAaZmi ftttcepftoZa Linnseus; Europe. (See Forests.) 

HYMENOPTERA. 
CImbieidsB. 

Cimbex variaJbttis Klg., a saw fly; Europe; feeds on foliage. 
TriehiosoTna lucorum Linnseus: Europe; defoliates. 

Tenthiedlnldie. 

Nematits {Croestu) septentrumdlis J.inneeus; Europe; defoliates. 
Priophonts padi Linnseus; Europe (see Plum). 

Xipliydrldie. 

Xiphydrya prolongata Linnseus, wood wasp; Europe; bores in the wood. 

BIBLIOGRAPHY. 
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BLACKBERRY; RASPBERRY; LOGANBERRY. 

{Ruhus spp. Family Rosacese.) 

A lai^ge genus of shrubs bearing many different kinds of delicious small fruite, 
natives of America, Europe, and Asia. 

IMPORTANT BLACKBEBRT INSECTS. 

COLEOPTERA. 
Byturidse. 

Byturus tojnentosus Fabricius; Europe; larva feeds in fruit of raspberries and blackberries. 

Brachyrhinidfle. 

Brachyrhinui teTuhricosus Herbst; Europe; larvse attack roots, adults attack foliage. 

Curculionidse. 

RhiTMria perdix Pascoe; Australia. 

Hypera fmriabilis Herbst; Europe; raspberry. (See Clover.) 

AnthoTiomus rubi Herbst; Europe; larva at roots, adult attacks foliage. 

LEPIDOPTERA. 
Tortricidse. 

N.^tocelia roborana Treitschke; Europe. (See Currant.) 

SesUdae. 

Bembecia hyUsiformis Ittisp.; Europe; bores canes. 

LasiocampidaB. 

Macrothylacia ruM Linnaeus; Europe; defoliator. 

HYMENOPTERA 
TenthredJnJUUe. 

Entodeeta pumila Klug, a sawfly; Europe; mines in leaves. 

Cephidldie. 

Janus fumipennU Ever.; Europe; mines in stems. 
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BOX. 

{B11XU8 spp. Family Euphorbiaceae.) 

Evergreen shrubs or small trees commonly used for hedges, occurring natively in 
Central and Eastern Asia, North Africa, Europe, and Central America, and much 
used in this country. 

IMPORTANT INSECT ENEBQES OF BOX. 

HEMIPTERA. 
Coccldse: 

Unarmored — 

Eriococcus buxi Fonscolombe; Europe. 

DIPTERA. 
Itonididae (Cecidomylldie). 

>1c Monarthropalpus buxi Laboulbene; Europe, eastern United States; leaf miner. 

BROOM CORN. 

(See Sorghum.) 

BRUSSELS SPROUTS. 

(See Cabbage.) 

BUCKTHORN. 

{Rkamnus spp. Family Rhamnacese.) 

Ornamental deciduous or evergreen shrubs or trees propagated from seed or cut- 
tings. The genus occurs chiefly in the northern temperate regions, but some 
species are found in Brazil and South Africa. The wood of R. frangula is made into 
charcoal valued for the manufacture of gunpowder. 

IMPORTANT INSECTS ATTACKING BUCKTHORN. 

HEMIPTERA. 
Coccldse. 

Lecanium ciliatum Douglas; Qermany, Tyrol; attacks Rhamnita alatemua, and R» frangula. 

Chionaspis solids Linnaeus; Austria; attacks E, frangula. 

A number of scales already in the United States also attack Ehamnus. 

LEPIDOPTERA. 
Cossldse. 

:if.Zeuzera pyrina Linneeus; Europe, Africa, N. America, bores in wood. (See Horse-chestnut.) 

Lyman triidae. 

Dasychvra pudibunda Linnsus, a defoliator; Europe. (See Forests.) 
:^Lymantria monacha Linnaeus, the nun moth; Europe; defoliator. (See Forests.) 

HyponomeutidiB. 

Hyponomeuta padi Zeller, a web worm; Europe; attacks R. frangula. 
Hyponomeuta evonymdla, a web worm; Europe. 

LITERATURE. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 
Hess, R. Der Forstschutz, 1900, vol. 2. 
LiNDiNGEB, L. Die Schildlause (Coccidae), 1912. 

CABBAGE; KALE; COLLAB.D; BRUSSELS SPROUTS; CAULIFLOWER; 

KOHLRABI. 

(Brassica okracea Linnaeus, varieties. Family Cruciferse.) 

The many varieties of this species especially in Europe, have very important 
pests, which it is not desirable to have imported into this country. Since the flower 
head is used in some varieties, the foliage in others, and the roots in others, there is 
danger of importing almost any pest of the species. 
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A. BBTTBB KNOWN CABBAGB PB8T8 UKBLT TO BH IBfPOBTBD. 

Conteiinla t«rqii«iiB lC«Uen. 

(Cabbage Midge. ItonididBe [CecidomyidaB]; Diptera.) 

Hosts: Cabbage. 

Injury: Attacks young cabbage plants, especiaUy, breeding in the leaf axil and 
hindering growth. Has several generations. Pupates in soil. 
Distribution: Europe. 

SoBAUBB, P. Handbuch der Pflanzenkrankheiten, 8d ed., 1913, vol. 8, p. 447. 

DasTnenim brasalesB Winner. 

(Cabbage QM Midge. Itonidid® [Ceddomyidie]; Diptera.) 

Hosts: Cabbage, rape. 

Injury: Breeds in fruit. 

Description and biology: Fly blackish brown, thorax covered with pubescence giving 
a silvery sheen, abdomen flesh red, with black bands; length 1.2-1.5 mm. long, milk 
white. Forms a gall in the fruit, feeds on the seed. 

Distribution: Europe. 

SoRAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 454. 

Phaonla trimaculata Boach^. 

(Cabbage Maggot. Anthomyiidse; Diptera.) 
Hosts: Cabbage. 
Injury: Breeds in the roots. 

Description and biology: Fly light gray, four black interrupted streaks and three 
brown spots on thorax; eyes hairy; length 8 mm. Maggot 11 nun. long. 
Distribuium: Europe. 

SoRAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 432. 

B. IMPOKTANT CABBAGE PESTS. 

ORTHOPTERA. 
Giyllotalpldn. 

:i^ScapUri9ett8 didactplua Latroille; Porto Rico, Geergla; quite injurious, outs below suriiMse of soil. 

COLEOPTERA. 
IDateildje. 

AgrioU8 lineatiu LIxmeeus. (See Tobacco.) 

ChrysomelldflB. 

PsyUiodes ehrytoeephdla Limueus and P. napi FaMoias. (See Rape.) 

BiachyrtitnWm. 

s^Parynoftw sfuamonu Germar; Europe, Canada; adults strip plants to ground. 

€?iiieiilloiild8B« 

Boris (flabra Herbst, B. diiorisam Germar, B. opiparis Duval; Europe; breed in root and stem. 
Barit comdetcens Scopoli; Europe; breeds in stem. 

Boris lepidH Germar, and B. viridiserieea Goeze; Europe; breeds in root and crown. 
OnUorhynehus qfanipennis Germar, and C. svldcaUis Paykull; Europe; breeds in crown. 
Oeutorhyndius qnadridens Panzer; Europe; breeds in roots. 

LEPIDOPTERA. 
PleildjB. , 

Pieris monuste Linnaeus, Porto Rico, southern United States; cabbage worm. 

PjmlldsB. 

Eoergestis exHTnaUs &G. (See Rape.) 

Pluteilldfls. 

PluteOa macmUpewnis Gurtis; cosmopolitan; destructive to leaves. 
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■ IAuhbbi; Ennp*; rar 

DIPTERA. 

AnttaomjMOw. 

^CAOTtojitUa/iwcktptZetMrsWdt. (8mC«ri.) AnOtmfla ndleum Xtlgta; Etaopt. (B»B>dl*h.) 

CACAO; CHOCOLATB. 

{ Thmbrvma Bpp. Family St«rculuc«se.) 
CitCM ia a very important article of commerce entering the United States. It ia 
not grown in the United States proper, but is to a small extent produced in Porto 
Rico, Hawaii, and the Fhilip- 
pinee. 

A. AN mrOBTAMT CACAO 
PXaT UKBLT TO BB DI- 
POKTBD. 

aaratha eianunllaBn 

(Cacao moth. Oelechiidn; 

Lepidopteift.) 

SotU: Cacao, Neplidium 

Jappaeeum. 

Injury: Very destructiTe to 
the fruit. 

Description andbiotogy: 
ifotftamall. Xonu 10-12 mm. 
long, whitish, with greeniah 
■himmer. Pupa in oval flattened woolly cocoon on outfdde of fruit, leaves, and twigs. 
SoRAUBR, P. Handbucb der Fflanzenkrankheiten, 3d ed., 10X3, vol. 3, p. 266. 
B. OTHBB IMPOBTANT CACAO PESTS. 
THYBANOPTEHA. 
t BiUeOirtpi rubrsdncluf QUid; West Indlia, Ccyloii, UgandA, Florida (see pi, X). 
HEKIPTERA. 
FUlejAeinUiabriimB QiMH; Trinidad, Tlieeiroma eaeao, 
MWdn. 

aOoptMi Oubiora and 3, antonU; Ceylon and Java: aaiOetftlta itatularit; Kamenm. 

COLEOPTEBA. 



CirjiiochrBa bieeler FaMaliu, and C.fvimlnam Fabrldiu; Java; borera. 



BpepeMtt huctu Tabrldns; Java; aaouMMno, oaoM, mango. 

AfMuAanttMU ;ltfulii(i>r Oamar; Java, Sumatra, BDmeo: onllee, caoao<bom In bark, wood.Biid fruit). 

AfofwHanintM nupalvr FabrlotuB; Eammm; cacao. 

Tratocep^ala Kmuorla Th.; Eamuun; cacao 

ifixclaiHliMlaBar.iWat Abica, Eaat AMcaioaoao, Eiclaia, 

Pmnwl&a nutanuro Pasooe; Java; cacao, oaffee. 

EcthaataadrteomitOll'iUir; Trinidad; cocao. 

nd^iremm UnQaeusiWeatlndiea.Boiitli America; ijacao,iIlk ootton tne(CWta),otaa,eta. 
Ha CsBtelnau, Java; owao 



CrepUaimatttalipemltJBaoby; Kamerua; deiollatori 
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LSPIDOPTBBA. 

DiOueroeUpunel^erQUtQxiADimiOTiuit. (SMCom.) 

NoCodontida* 

Sfnuropttt attemiif WaOcer, India, Ceylon, Java; defoliator. 



Zeuaera oofem Nletnar; Asia, AMoa. (See Coffee ) 

DIPTERA. 
TiypetldJB* 

OBTtttUU punctata Wiedemann; AMoa; fruit fly. (See Frait ) 

Cinrolttlt anoMi antaam; AMoa. (See Frait.) 

LITERATURE. 

Ot7fpt» p. It. West Indian Bollettn, 1912, toL 12, pp. 310-«20. 

Agbicultusal Nxwb, Barbadoe, 1015, vol. 14, pp 68» W. ' 

CANTKLOUPE. 

See Cucurbits. 

CAllBOT. 

(Daucua oarota Linnaeus. Family UmbellifonB.) 

The carrot is grown throughout the world. As it ia a root crop there is always danger 
of introducing root pests. 

OfPOBTANT CAKEOT INSSOTS. 

COLEOPTBRA. 



AgrioUB Uneaiut Linnwus. (See Tobaooo.) 

ItEKhyrtitnMw. 

Oneorkimu plagiatiu Sohall.; England. 

CmenllonldJB. 

Ltpartu eorofMliM Gkiese; Europe; breeds at roots 

Hypers paitinam Rossi var. Hgrina Bohemaa, H, fuehMlatm Herbst, and B. fogtnkofM FiinBatre; 
Europe; breed on the leaves like the dover weevil, flypcra pwMMs. 

LBPIDOPTBRA 
CBeoplioridaB. 

Depreataria nervota Hw.; Europe; very injurious to flower heads. 

DIPTERA. 



PMomyswaj^SflltFaUen. (See Tobaooo.) 

CASSAVA; TAPIOCA; CEABA EUBBBB. 

(Manihot utUisrima Pohl., etc. Family Euphorbiacese.) 

Cassava (if. utUiswrna) is a tropical plant, grown to a limited extent in the southern 
Xfnited States. As it is propagated from cuttings, there is always danger of introduc- 
ing serious pests when cuttings are imported. A recent shipment of cuttings from 
Brazil for propagation in this country was badly infested by a stalk-boring weevil 
Lfiomenu granieollia Pierce (see Proc. U. S. Nat. Mus., vol. 61, No. 2159, pp. 
469-471). 

Ceaia rubber (if. glazUnni) is also an important plant. 

CATALPA. 

(CotoZpa spp. Family Bignoniaceae.) 

Deciduous ornamental trees of North America, and East Asia; much cultivated 
in this country. The wood is valued for railway ties and fence posts. 
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OfPOBTANT CATALPA IN SHOTS. 

HEHIPTERA. 
Ooccldm 

Armored— 

^tclMMpb pentagona Targioiii-Touetti; Europe, Asia, AiutnUia, Padflo laUincU, Afrioa, Soath America 

eastern United States; attaoks fridts and many other plants. 

LITBBATOBE. 
LnoiiNOSByU Die ScAildlftnse (GooddsB), 1013, 

CAVLIFLOWEE. 

(See Cabbage.) 

CEa>AB. 

( Cednis spp. Family Juniperacese.) 

Large evergreen trees of North America, North Africa, Asia Minor, and the Hima 
jayas, highly valued for their durable and fragrant wood. 

INSECTS INJURIOUS TO CEDAB (CEDBUS). 

COLEOPTEiU. 
Bupnadda. 

SphmopUn aterrima Kflrremans; India; boras in bast and sapwood of deodar (CWrui dndora). 

SphenopUralafertHTbomaaa; India; deodar. 

TenebrionldaB. 

Oamartmena mgotisMahu Blair; India; deodar 

Cerambyeldfe. 

TeUdaput dorcadioidei Pascoe; India; bores in trunk of deodar. 
StrongyluTus thorttdeiu Pascoe; Australia; white cedar. 
Tetnpiumonlnum Oahan; India; deodar. 
Trhiopkplum cribratem Bates; India; deodar. 

BrachyrhlnldsD. 

BfoAimfitut 9ubaignatu» Faust; India; defoliates deodar. 

OossonkUs. 

Rhynt^us himdIayeMii Stabbing; India; bores in wood of deodar 

Seolytidse. 

Polygrapkiu major Stabbing; India; bores in deodar. 

Polfgraplhus aterrhntu Strohmeyer; India; deodar. 

Oryphtaut deodara Stebbing; India; deodar stems. 

Oryphdlut JUnuUayemis Stebbing; India; deodar stems. 

Ip8 stebMngi Strohmeyer; India; deodar stems. 

PUyoyenea eon^erm Stebbing; India; deodar. 

Seoiytut major Stebbing^ 8. minor Stebbing and 8, deodara Stebbing; India; deodar. 

PlatypodldsD. 

CyoMotornw eon4r«r» Stebbing; India; deodar. 

LEPIDOPTEBA. 
PynUidSB. 

Eusophera eedreOa; India; infests cones of deodar. 
Phyeita abieteUa; India; Inftats oones of deodar. 

C/KliKB>Y» 
(Apium graveolens. Family Umbelliferae.) 
A garden vegetable much cultivated for its edible stems. 

A. A GBLBBT PEST UKBLT TO BE HHPOBTBD. 

Aeldia heradel LimuBOS. 

(Celery Fly. Trypetidse; Diptera.) 
Hosts: Celery, parsnip, Heradeumy Angelica, lAgustieum, Arctium, Artemisia^ 

RuiffMZ, 

Injury: Mines leaves and stems, causing considerable injury. 
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DucripHon and biology: Fly brownkh yellow, acuteUum dark, hind part of tbotas 
and abdomen ahining black; head and antennae xeddiah yellow; length 5-6.6 mm. 
Maggot whituih. Pupfttea either in the leaf or in the soil (winter). 

Diitnbution: Europe. 

SosAUBB, P. Handbuch der Pflansenkrankheiten, 8d ed., 1918, vol. 3, pp. 420, 421. 

B. OramWL OfPOBTANT CmUBBY PB8TB. 

LEPIDOPTERA. 
PynlUflD. 

^PfMM JmrficaJU LimiBiis and afcP. fetmgvUi HtUudflr; Borope. (See GablMgB.) 

DIPTERA. 
Afiomyildn* 

^icPAyfomyM oj^nit FaUttU (SMTObaooo.) 

CHEBBT. 

(See Plum.) 

CHESTBfrT. 

{Caxtanea spp. Family Oupulifene.) 

Deciduous trees and shrubs of America, Europe, Asia, and North Africa, producing 
edible nuts. The coarse-grained wood is much used for furniture, railway ties, and 
fence posts, as it is very durable in the soil. 

A. BBTTBB KNOWN CHDBSTNUT IN8BCTS UKBLT TO BB niPOBTBD. 

Ciueiillo el^has GyU. (Balanintis)* 

(Chestnut Weevil. Gurculionidse; Goleoptera.) 

Host: Chestnut. 

Injury: To chestnut fruit. Not easy to introduce. 

Description and biology, — AduU length 6-7.5 mm. A long egg-fihaped beetle, red- 
dish yellow brown and covered with whitish scales. Pupates in ground. Larva feeds 
in fruit of chestnut. Eggs placed by female in nut. 

Distribution: Europe. 

HsNscHEii, G. A. O. Die Schadlichen Forst- und Obstbaiun-Insekten, 1895, p. 91. 

Laspe3rresla splendana HtLbner. (Caipoeapsa.) 
(Nut Fruit Tortrix. Tortricidse; Lepidoptera.) 

Hosts: Chestnut; walnut; acorns. 

Injury: Attacks the nuts, often quite destructive. 

Description and biology, — AduJt wing expanse 12-18 mm.; forewings whitish gray; 
basal patch gray, streaks of gray along costa; a large blackish brown area inclosing a 
ailver-edged ocellated patch, in which are three or four black, longitudinal lines. 
Occurs in June and July. Pupation similar to that of codling moth. Larva, pinkish 
white; leaves fruit late in fall. Eggs deposited on young fruit, hatching in 10 days. 
(See text fig. 30.) 

Distribution: Europe. 

Theobald, F. V. Insect Pests of Fruit, 1909, p. 309. 

B. IMPOBTANT CHBSTNUT INSECTS. 

HEMIPTERA. 
Coeeidn. 

Unarmored. 

Lecanium pulehrwn King; Oermany, France. 

COLEOPTERA. 
Anobtldn. 

Xettobium rufoviliotum DeOeer; Europe; bores in wood. 

BostrychldflD. 

BoitryehuB eapucinus Linnaeus; Europe; bores in lumber and barrel staves. 
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jrctalmlJM UppocMlaiti FabiMm >ad M. mdslMAs LimKnu; Dimpt; huvn Injiin roMa a< Hi- 



CafiUliin mntum DsQesr; Oannuiy; bora In wood of IBUed trses and lumber. 



Pwu(i«CDliu}ib l«Jka Baly; Indlu idnlti destmotiv* to 

.iniHTidnu diMpar Fabiidtu; Oeimiiiy: galleriea In wood. 
Drtoeata vSlotut FabrMiii; Garmm;; gallerlu In bark. 
Soo^iftu null Bocbst.; Europe; galleriea In cambloio. 

LEPIDOPTERA. 

rf«EA(Ha anaplaTwOi HObner; Europe; leaf minei on Cru<iinai tttca. 



LITERATUEE. 
LiKDiNOEB, L. nieSobild]IiiM(Ca>xlda),1912. 
Hbbs, B. Dar FotstehaU, 1B9S, IMO. 
SoKACTR.F. Handbneh dor FflanienfcTMiMMilttii, 3d bJ., IMS, to], 3. 

CHICORT; 8UCC0BT. 

(OteAorium tntyfrut Liimffius. Family Composite.) 

The greaWr part of tbe cMcoi7 root used in this coimtry is imported from Europe, 
ftlthougfa a small quantity is rused in the United States. Importatitma of roots might 
very easily istroduce peets. 

CHDTABERBT; UBIBRELLA TKBE. 

(Melia atedararh Family MeliaceK ) 

The commtm <diinabeiry tree of the South oid^nated in India. It haf been iatro- 
doced into the Imperial Valley, Califoniia. 
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COLEOFTERA. 
Ftotyttomlto (Aathilblto). 

:^Araeenufatekvlaiiu D«a«er; a oonnopolltaa Insect, breeds oomiiioDly in the berries. This is a pest 
of many dried Tegeteble products and is very ij^urions in the Soathem States. 

CHOCOIATB. 

(See Cacao.) 

CINCHONA; QUININB. 

(Cinchona. Family Rubiaceee.) 
South American trees whose bark yields the qmnine of medicine. 

A. AN mPOBTANT CINCHONA PEST. 
Boannta eiapusealaito Htibner. 

(Javan Cinchona Geometrid. Geometridse; Lepidoptera.) 

Ho8t8: Cinchona ledgeriana; elm. 

Injury: Very injurious to cinchona in Java; attacks elm in Russia. 
Daeription and biology: The larva attacks not only the foliage, but the bark of twiga 
and young branches, absolutely defoliating a tree when serious. 
Diatntmtion: Java, Europe, Asia. 

SoRAUBB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 338. 

B. OTHER CINCHONA INSECTS. 

LEPIDOPTERA. 
Coaaldse. 

Zemera eofftm Nietner; Orient. (See Coffee.) 

FsyetaldsB. 

Cflania varieffoia SneUenhoeven, and C. erameri Westwood; Orient. (See Tea.) 



OdonuHt jUag^en Walker; Java; defoliator. 

if etofMMfrfo hjfrkiea Cresson; Java, very important defoliator. 

LyiiiantilidSB« 

JPuproeto/feztioaaSnellenhOBven; Orient; defoliator. 

CITRUS; ORANGE; LEMON; KUMQUAT; LIME; TANGERINE; 

GRAPBIVUIT. 

{Citnu spp. Family Butacese.) 

Aromatic, glandular shrubs and trees cultivated in semitropical and tropical coun- 
tries for their deUcious fruits. 

A. CITRUS PESTS LIKELT TO BE IMPOBTED. 

Hf. Ertopbyea olalvonu Ashmead. 

(Orange Rust Mite; Lemon Silver Mite. Eriophyidse; Acarina.) 

HoiU: Orange, lemon. 
Injury: Blisters the leaves and fruit. 

Daeripiion and biology: Four-legged blister mite which attacks citrus trees and 
causes rusts on the fruit. 
DistrUmHon: North America, South America, Bermudas, Australia* 

Mablatt, 0. L. n. 8. Dept. Agr., Yearbook, 1900, pp. 28&-289. 

SoRAUBB, P. Handbuch der Pflanaenkranldieiten, 3d ed., 1913, vol. 8, p. 121. 
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Bemiiia giCMdl Eotinsky (Al«ynidM). 

(Giffard White Fly. Fainily Aleyrodidse; Homiptera.) 

Hast: Citrus. 

Injury: Frequently abundant on citrus leaves, exuding honeydew copiously, 
whidi forms a medium for the development of sooty fungus. 

Descripiian and biology: Adult female about 0.69 mm. long. Pupa case greenish 
with purplish red eyes, about 1.26 nmi. long and 0.63 mm. wide. Eggs uniformly 
dark brown in color, with apparently no pedicel. 

DistrihiOion: Hawau. (Supposedly an introduced species.) 

EoTiNSKY, J. Bd. Agric. and Forestry, Hawaii, Div. Entom., Bui. 2, 1907, p. 94. 
QuAiNTANOB AND Bakeb. Joum. Agiic. Research, Vol. VI, p. 459 (1916). 

Alenroeantbus woglumi Ashby. 
(Spiny citrus white fly. Family Aleyrodidae; Hemiptera.) 

Hosts: Orange, Capparis roxbwr^, Capparis pedunculosus, Citrus sp.. Moras sp., 
8alacia retieulata^ Kwrrimia zeylanica, Chmacum oJUdnaUf and Cestrum noctwmum. 

Injury: Infests the lower surface of the leaves. 

Description and biology: Immature stages black, spiny. Pupa case about 1.4 by .89 
mm., elliptical; dorsum attached; ^gs very small yellowish, sometimes reticulated. 

Distribution: India, Ceylon, Philippine Islands, Jamaica, Bahama and Cuba. 

Aleurotbrlxus porterl Qualntanoe and Baker. 
(Porter's white fly. Family Aleyrodidee; Hemiptera.) 

Hosts: Orange, Solanaceous plants, Schinus dependens, SMnus molle^ Jabotlcaba, 
Lippia dtriodora, and Myrtus, 

Injury: Infests the lower surface of foliage. 

Description and biology: Pupa case .88 by .50 mm., elliptical; dorsum somewhat 
elevated, covered with cottony wax; the abdomen with a distinct keel; margin 
incised. Adults yellow with dark brown eyes. Length, .88 mm., forewing 1.04 
mm. long, without markings, but often uniformly clouded with dusky. 

Distribution: Chile and Brazil. 

Apate monaelius Fabrlcius. 
(Bostrychidse; Coleoptera.) 

Hosts: Orange, plum, almond^ coffee, avocado. 
Injury: Very injurious. Bores in wood. 

Description and biology: Larva bores in bark and heartwood; sap and twigs in 
neighborhood of galleries blackened. 
Distribution: East and West Africa, Antilles, Europe. 

SoRAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 490. 

Leptostylus pnemorsus. 

(Bark-borer. Cerambycidse; Coleoptera.) 

Host: Citrus trees. 

Injury: Attacks the stems near the ground or at the point of pruning, resulting in the 
ultimate death of the tree. May be introduced in nursery stock. 

Description and biology: Adult brownish with long slender antennae. Eggs are quite 
likely laid in dead or dying portions of tree after pruning. 

Distribution: Lesser Antilles. 

Ballou, H. a. Insect Pests of the Lesser Antilles, 1912, p. 81. 
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Pnrs dM UUJfr. 
(Philippine Orang^ Motli. Hyponomcutids; Lepidoptera.) 

Botl: Orange, lemon, lime, mimdEiiin, and cabuyao. 

Injwy: Injures the blosaoms of orange and lemon. 

Biology: Eggi deposited in the calicea or peduncle of the flower; larvee upon hatch- 
ing boie through the inclosing parts, often destroying the calyx, pistil, and ovules; 
pupate wiQiin the flower and also is leaves or forks of twigs or branches. C. F. Baker 
states that in the Philippine Islands " the larva of this moth lives just beneath the rind 
next to, but not in, the pulp. They produce the gall-like tumors which remain open 
»t the tips. The adult moths ate of two sizes. " 

Dwtnbviion: Sicily, Italy, Corsica, Ceylon, Australia, Philippines. 
Easts, E. 0. California State Board of Horticulture, Monthly Bui., vol. 2, 1913, 

No. 11. p. 722. 
Sn,TisTBi, F. Dispense di Entomologia Agraria, 1911, p. 287. 
Qn^TLB, H. J. n. S. Dept. Agric., Bnl. 134, 1914, p. 22. 



Fio. 31.— I«mon bnttnlly (PspUlD iimvUiu). (U&^wdl-L«tror.) 
WsEtTBR, P. i. Dept. Public Instruction, Bur. Agric, Manila, P. I., 1913, Bui. 27, 
p. 60. 

PapUlo demoleni LlniuBiu. 

(Lemon caterpillar. Fapilienidn; Lepidoptera.) 

SmU: Orange, lime, lemon, and other citrus trees. 

Injury: Defoliates citrus trees and is one of the commonest butterflies in India. 

Biology: Eggs yellow and deposited on topmost shoots o( the plant. On hatching 
the larvee are brown with white markings; when fully grown the color changes to a 
vivid green with lateral brown markings. Pupate on the plant. Adults Iw^ and 
MMpicuouB. (See text fig. 31.) 

D«frt6utwm: India and South Africa, 
aiiwBLL-LEPROY, H. The Agric. Journ, of India, 1908, vol. 3, p. 239. 
Maxwell-Lepboy, H. Indian Insect Pests, 1906, p. 174. 
Mepbopteiri BKclttKcnUa Moore. 
{Fscak Pomelo Moth. Phycitid£e; Lepidoptera.) . 

Botlx: Pomelo, lime, lemon. 

Injury: Reported to be very destructive to pomeloes in the residency gardens at 
Kwala Kangsa. May be introduced in the soil. 
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Biology: Eggs laid singly on underside of fruit; caterpillars, on hatching, penetrate 
Indt, increasing sise and number of galleries as each successive stage is passed; pupate 
in ground and emerge as adults in about 12 days. 

DistrUmiion: India, Europe (7). 

Cotes, E. G. Indian Museum Notes, 1891, vol. 2, No. 1, p. 21. 

Pbylloeiilstis dtiella Stalntoii. 

(Citrus Leafminer. Tineidse; Lepidoptera.) 

Ho8t8: Citrus. 

Injury: Injurious to citrus nursery stock in India, attacking the buds and young 
foliage. May be introduced in nursery stock in Wardian cases. 

Description and biology: Adult, head, face, palpi, and legs white, antennse whitish, 
anterior wings white with two slender gray streaks, posterior wings whitish with pale 
gray dlia. Lacvse mine the leaves of young nursery stock, the cocoon is usually placed 
at the edge of the leaf, which is rolled up. 

Distribulion: India, Philippine Islands. 

WoQLUM. R. S. U. S. Dept. of Agric, Bur. Entom., Bui. 120, 1913, pp. 27, 28, 

and 40. 

Ceratttis eatoiiel Oudrin. 

(Mauritius Fruit Fly. Trypetidae; Diptera.) 
. Host: Tangerine. 

Injury: Attacks fruit. 

Description: Adult female fly 6-7 mm. long; male 5-6 mm. 

Distribution: Seychelles Islands, Mauritius; Isles of Bourbon. 

Frogqatt, W. W. Proc. Linn. Soc, New South Wales, 1910, vol. 35, pt. 4, p. 86i 

Daeus sequalls Coqulllett. 

(Large Australian Fruit Fly. Trypetidse; Diptera.) 
Host: Orange. 

Injury: Larve feed on oranges. 

Description: Adult female length 8-9 mm. (excluding ovipositor). Front maigis 
of wings with broad ferruginous stripe. Antemue long, and body wasp-shaped. 
Distribution: New South Wales. 

Fboqgatt, W. W. Dept. Agric, New South Wales, Farmers* Bui. 24, 1909, p. 26. 

Daeus omatlssiiiius Froggatt. 

(Mandarin Fruit Fly. Trypetidse; Diptera.) 

Host: Mandarin. 

Injury: Breeds in fruit. 

Description: Adult female 6 nun. in length, general color chestnut brown to ocher- 
ous, dorsal surface of thorax black, abdomen ocherous with narrow dark indistinct 
transverse lines. (See plate zxvm, figs, a, e.) 

Distribution: New Caledonia. 

Froooatt, W. W. Depl. Agric, New South Wales, Farmers' Bui. 24, 1909, p. 28. 

IMPOBTAXT CITRUS INSECTS. 

HEMIPTERA. 
CocckUBx 

Armorad— 

AspldiotUB iAonidietta) nibnibeseeju Maskell; New South Wales. Scale of female reddish brown, 

flat, sabcircolar, exuvia oentral forming a slightly elevated boss. 
Aspidiotiu (Chrysomphalut) aJbopktUB Cockerell; Mexico. Scale of female 3-2.25 mm. in diametv, 

dark brown and often covered with a white secretion, ezuvia oentral and free of secretion. 
Atpidiotus ( Chrytomphalut) koeheUi Townsend and Cockerell; Mezioo. Scale of female 1.5-2 mm. in 

diameter, circular to suboval, light brown to grayish, ezuvia to-one side. 
Aapldknut ( Chrf8omphailut) perunalut Comstock Bermuda. (See OUve.) 



CITBITB IHtEOTS. 



ArjMIMui (ChTfomplidlut) icutl/amli Cockmll: CtnliBl Amciloa, llaxlco. Scale of famale large, 

Qat, aocaslonally nearly irtilM, emvla oracge oolorad ud nol nlpplellke. 
AiptdMiu (Dlai^lotut) arieniaUi NewBtmd; Cv\», Poiuina trifiUata (COna). Scale ol female l.S-1 

mm. In diameter, lulwlrcular, U(bt yallawlsli brown, exuvla craiml. 
^AtpUiotua (PtaukumUla) orticuloluj Uorgan; Barbadoi (Windward Islands), Brftlah Qolana, Costa 

Rtca, Porto Rico, Panama, Eonadoi, Vmuaala, Nlearagna, Isle ol Fbua, Trinidad, Cnba, Skdly, 

Mexico, St. Vlncait, Dominica. [See CoITm.) 
AtpldMaa (J'teudaonUla) cladfera Cmtmh; Hawaii. Scale gf [emale 2.9 ■""! in diameter, blackish 

and usually coTSed by epidermis cI the twigs. 
AtpldMMt (Pmdaonldiii) dupla CockecelL Seals of lemala 1.96 mm. In dluneter, subciraular, dark 

blacklah brawn, eiuvia orange colored and to one side. 
.4*pfdJo(tu(PMuda<iRJdla)^nibrliMiuMas1fell; New South Wales. Scale oHamale I.$ mm., Hal, Ibln 

and oItOuIbt. 
AtpUMiM (Pirudaonldla) trllDUd/ormlf Greeii; East Alrloa, Japan, BrtuU. Scale ollemale 3-4.9 mm. 

in diameter, semicircular, reddish brown, (See lazt Og. 31.} 
LepidiiiatAa pinngformii Bouobi; Oerman East Africa, Canary Islands, Siolt;. Scaleoflemalel.Tt-l 

mm. long, yellowish brown to dusky brown, curved or mjUlUoim. 
i'srEnttFTJii iittiaiuAlnaBerlese and Leonacdl; Italy, BIcIiy. (See Olive.) 
PorlotDrla dntrni Doane and Haddsn; Society Islands on orange. Scale or female circular, sUghfly 

convex, pale brownish gray, 
J'BTlaioTia litutult Uaskell; China on orange. Scale of fe- 
male nsoally encrusting twigs. 
3f;ParIa(orte rlitpkui Lucas; Italy, Slolly, Philippines. 

Often recalved on imported lemons. Scale of female 

block. 
Unarmored— 
Akerma punctaiui Cockerell; Grenada; CUrua mfdica 

oddo. Famale scale about S.G mm. long, hemispheri- 
cal, pale oChreoQB. i 
Ctocctu drldl) Ore«i; West Indto, Ceylon, Monbecrat. — 

(SeeCoOee.) Ho. 31.- 

Cvcem heiferUum Linnaeus; coemopolltan; citrus, t«a, 

palm. (See pi. v, &g. *.) 
loTfo moMwmWtMi* RUey and Howard: Ecuador, UoDtaerrat, Porto Eioo. Female reddish yellow, 

anteonn and legs black, waxy secretion white, corrugated long wax tufts protrude from the body. 
leerfa w|uA<IIarum Westwood; Seychallas Islands, Mauritius, Uadeira, Japan, Uadagasiar. Female 

about 9 mm. In length, egg sac snow wtiite, many long sQvery hairs on dorsal aspect. 
OrtAczfo pT^aaga Douglas; JamBics, Trinidad, Braill, British Oulana. Female long, narrow, plt«hy 

black and covered with snow-white waxy Isminations. 
*Or(*ffiiii ituignit Douglsa; cosmopolitan; citrus, tea, etc. (See pi. iv, Bg. 1.) 

J'tntdDUCCUi ;!lomtiUiptut Cockcrell; Tamolca, Japan, Mauritius, Hawaii. Female about 3 mm. long, 

gray, covered with wbite secretions, antennn 7-jointed. 
^cJ'ieudococeuicUrl liisso; citrus, coffee, tobacco, cotton. (Seep!, n, flg.3.] 

PulDfnorfa ouraniJi Cockerell; Japan, Female usually on underside of Imf, with while ovisac about 

5 nun. long, sabovaL 
FvMaarlaeeUalina Green; Ceylon. Female Including ovisac 4.S to 9 mnulnlHigth, ovisac snowwblla; 

female shrivels after gestation. 
lUaAuiklB citricola Kuwana; Japan. Femalefree from the plant and resting upon the ovisac. Similar 

lo T.japonlca. 

ISO FT ERA. 



nma auMroJIt Bagsn; Australia. (Bee Apple.) 

COLEOPTEEA. 
eaiBhtelds. 

Aioretut nmbratai Fabrldus, and var. lenuinatalaliu Walerboae^ Hawaii, titfl^tnea, Japan, Jan. 



Caambrdda. 

Uraeat^vi erfjitopliafu Olivier; Australia; botes in trnnla. 

.^ttaetoBj occnufAr Olivier; Braail- bora hi trunks of ocaugs, tangnine, limae, lemou. (Bnletlm 

AcrigaUttra, ser. It, pp. lOW-1073.) 
D^tiMAnaanXundlralb ServUle: Bradl; glrdlei and borealn twigs (Ba1.AgriO.,nr. IS, pp. 10^-1081). 
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OrttorrUnui ejiUnirintrit Fabrldui; AuatnllB; boras in wontl (FnoA, Handbook DaMr. Ins. V^ 

tori«,pt.4,p.«a). 
OvMomMnWIiClrb;; Brull; bonalcolgtuiucliiiiitemtuulbriinkialaniiit. (BoL Afrlo^ set. U, 

pp. taBi-ua2.i 
Dktiirepti aUrnWut Unaxtw Wett ladle*. (B*e annf miu.) 
LEFIDOFTEKA. 
' Dielmroat puneUfenUt aa6n^; Qoaeniland. (fiw Corn.) 

papatonUv. 

i'l^Afo limu FabrJolaB; Bn^: feadi on IDllage. 

DIPTBBA. 



AnulriphafTatiTailut Wledemanii, attacks orang 
AtiattreplittladaulMew, Vaxkos attMlaanuige 
AoWoemiblwiilFcoEgatt; Orisnt. (Bee Fnlt.) 
OcralltUiiapUata'VM»ieaBn,a.tUiCik» CUmaurantium, C.fnniUldiatJnana), C.Japanla, C.Umanit 

and C. noMUt. (See Ftnlt.) 
Socut/CTTUfliWiu Fsbrldiu; India, etc. (See Frolt.) 
Daeat ilserua CoqollleCt; India. (See Frott.) 
Daetu 'paMflaa Froggatt; FIJI; attacks orange, lemon, and lime. (See FruH.) 



I pupa. Qrgstlr enlaited 

CLOTEB. 

{TrifoliuTn. Bpp. Family LegumiaoBie.) 
There are many speciea of cloven used eis forcige CTOps in various parts of the world. 
Although clover is uBuaUy only imported as seed, several very eeriouB foHt^ pesia 
have been introduced from Europe. 

The laaiocampid moth, Lasiocampa tri/oUi Ep., of Europe and Asia Minor, is in- 
jurious to clover. Many weevils of the genus Sitona not mentioned below are in- 
jurious to clover in Europe. They breed at the roots, but several have been imported 
into the United States. The weevils of the genue Hypera (Phytonomus) are equally 
dangerous to clovers. They breed externally on the foliage. Several European 
species have established strong colonies in this country. The weevils of the genUB 
Apioa (e. g. A. aprkans Herbet) often breed in the heads of clovers and many of 
them are very dangerous. (For AgrioUs linealus linnteus see Tobacco.) 
Sitona spp. 
(Clover root weevils. Gurculionidte; Coleoptera.) 
Species: S. lineata Linnceus; Europe (England); adults feed on peas,' beans, etc., 
larvw teed at roots of these and clover and lucerne. :^-S. flavacau 
Mareh.; Europe, introduced into America; clover, beans, peas,- Gol^ 
o^idnalis. ^S. hispidula Fabridue; Europe, introduced into America, 
clover, peas. Oolega offidnalis. (See text fig. 33.) S. linneelliu Gyllen- 
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bai; Europe; lucerne. S. ineliloti Walton; Europe, MdUotut offiemalii 
Den. S. mdafT<m$ Thunberg; Europe; clover, .Ampler hastata L. 
Dexriptitm: Elongate gnyuh or browiuah weevila irith short blunt beak. The 
larvn breed at the roots of plants and in nodules. Important peats. 
Baboasli, p. RasBBgnft Biologica Rincofon Europe!, 1S83-1887. 



(Imported clover weevil. Curculionidse; Coleoptera.) 

This is a recently imported weevil which attacks clover in New England. 
text fig. 34.) 



(Clover-leaf weevils. Corculionide; Goleopt««.) 

Spedtg: :^B. jnmaata Fabricius; Europe, introduced into America; clover, and 
alfalfa. ^E. melet Fabricius; Europe, introduced into America: clover, 
alfalfa, grasses, ^.ff. nigri' 

ro»(m Fabridus; Europe; in- '' 

troduced into United States; k 

clover, alfalfa, Ontmit, etc. Il^ 

* H. milt* Paykull, Europe; ^^ 

clover. E. murina Linmeus; 
Europe; alfalfa, clover. H. 
vanahilU Berbat; Europe; 
clover, beans, cabb^fl, rasp- 
berry, potato. S. ononidit 
Cbevrolat; Europe; clover, ■~-^ 

Injwy: These are all serious or potential ^aTTTT^^^^ 

peato and easily distributed. (See Alfalfa.) 

Daeription and biology: The clover-leaf 

beetle, H. punctata, is very familiar to _ „, , _ , , _,,,.„ 

moat entomologists in this country. The ™«,,: Adult, onl>rg«l. (Original, Walton.) 
Other apedes are of similar form but dif- 
ferent colors of brown, gray, or green. The Iarv» feed eit^mally on the leaves and 
pupate in silken cocoons. 
BjiROAOLi, P. Raaaegna Biologica Bincofori Europei, 1383-1S87. 

COCONUT PALH. 

(Coco* nuafera. Family Palmaceffi.) 

A lai^ palm cultivated for ornament and tor ita edible fruit. It is grown in Florida 
and California as an ornamental tree. (See Palms.) 



{Coffaa aninea Liniueua; Coffea liberiea Hiem. Family Rubiacen.) 

GoSee is grown in Africa, Aoa, Central America, South America, and many of the 
idanda of the Pacific and Atlantic. Although not grown in the United States proper, 
it la an importent product of Porto Bico, Hawaii, and the Philippinea, The importa- 
tioDH of the beans into this country are enormous. Where beans or seedlings are 
imparted into the Territories above mentioned, there in danger of introducing n 
bsecta 



62 A MANUAL 07 DAKGBB0U8 IKSBOm 

A. BBTTB& KNOWN GOFFBB INSECTS. 

TMranyehiu Moculatm Wood-MasoD. 

(Coffee Bed Spider. Tetaunychidse; Acanna.) 

Boat: Coffee, tea, tomato, Firmiana oolorata, AfUhoeephcdua oadamba. 

Injury: Injures plant by sucking juices. May be easily imported on nursery stock 
and might attack other crops if introduced. 

Deseription and biology: A tiny red spider very like the common red spider of this 
country and likely to be as dangerous. 

SoRAUBB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913. vol. 3, p. 97. 
CoTBB, E. C. Indian Museum Notes, 1896, vol. 3, pp. 48-56, 2 figs. 

Xylebonu coAmd Wurth. 
(Coffee Beetle. Scoljrtidse; Coleoptera.) 

JBosU: Coffea arabiea, C. ro&tMta, and C. liberiea, Eryihrina Uthoiperma^ Melia azedt> 
raehf CaoaOf Cinchona ledgeriana. Occasionally feeds on Hevea brasilienns, although 
the sticky excretion of the plant catches and holds the beetles, resulting in their 
death. 

Injury: Considered injurious to Coffea robu8taf and it is recommended that this plant 
be discontinued in order to drive the insects to bruised or injured Hevea Irdsilienais. 

Description and biology: Adult male beetle 1.1 mm. long and 0.55 mm. broad; adult 
female 1.6 mm. long and 0.8 mm. broad; color shining brown. Bores in galleriea in 
the wood. 

DistribtUion: Dutch East Africa, Java, Tonkin. 

SoRAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 574. 

ZeuMfa eottetd Nietner. 
(Bed Coffee Borer. Cossidse; Lepidoptera.) 

ffosU: Coffee, tea, cacao, cinchona, Acalypha marginata^ Anona mvncata, Dtaraniha, 
OrevUleaf Persea gratissima, P?iotinia, Santalum album, Swietenia mahagoni, cotton. 

Injury: Bores in the wood or stalks. 

Description and biology: Moth wing expanse 40-46 mm., head and thorax gray, with 
black spots; wings white with blue black spots, abdomen black with white hair. 
Bores in the wood. Pupates in larval bore near exterior. The pupa emerges partially 
before escape of moth. 

Distribution: India, Ceylon, Java, Eamerun (German East Africa). 

SoBAUEB, P. Handbuch der Pflanzenkrankheiten, ed. 3, vol. 3, 1913, p. 321. 
Maxwell-Lefbot, H. M. Mem. Dept. Agric. India, vol. 1, 1907, p. 156, fig. 41. 

Leucoptera eoffeella Stainton, 
(Coffee Leaf Miner, Lyonetiidse; Lepidoptera.) 

Soet: Coffee. 

Injury: Is said to have caused a loss of about 20 per cent of the crop in Brazil, 20 to 
30 per cent of the leaves infested in Porto Bico, and a serious enemy in Cuba. Con- 
sidered the worst of all coffee pests. Likely to be introduced on plants. 

Description and biology: Adult moth 2.5 mm. long, silver gray color, tipped with 
black on posterior end. Eggs deposited in small slits made in ^e leaves; the larvae 
hatch within 4 to 6 days, live within the leaf about 3 weeks, and then leave the inte- 
rior of the leaf through the upper epidermis and form a web, pupating on under sur- 
face of the leaf. The adult hatches in from 3 to 7 days. 

Distribution: Porto Bico, Brazil, Cuba. ' 

Cook, M. T. Est. Centr. Agron. de Cuba, Bui. 3, 1906. 
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B. OTHBK DfPOBTANT GOVmi IIIWMm. 

HEMIPTBRA, 
OoeeMsBt 

Annared— 
d^Uapidioiua (Piettdaonidia) arUnUotm Morgan; Vtnftiada, Jamaioa, Britiah Ouiana. Adult femato 

3-2.25 nun. in diameter, semitransparent, pale brown or yellowiah. 
Lepldosaphet etmvtgata Green; Java. Adult female, scale 3-4.6 mm. in tangth, 1 mnu broad, doll Uaok, 

thick, opaqne, wltb many eorved transvarse ooROgatiaDS. 
Unannored — 
AsUToUcaiiium coffex Newstead; German East Africa. Liable to be introduced on leaves and twigs. 

Adult female, test golden yellow, margin fringed with golden yellow glassy filaments; test of old 

specimen opaque grayish with bottle-green marldngs. 
Cencocctu ctnatua Green; Ceylon. Liable to be introduced on twigs. Adult female enclosed in test 

of wax which is purplish brown, on each of the sloping sides are two wax ridges; length 2-2.6 mm. 
0erfypUuU8 eerifenu Anderson; German East Africa. On Ooffea oroMco. (See Citrus.) 
Ceropiaatet vinnmlMdet Newstead; Uganda. Liable to be introduced on leaves and twigs. Adult fe- 
male, covered with wax, test dark dnnamon to brownish, young female star shaped. 
Coccus viridia Green; Brazil, Ceylon, India, Mauritius. Liable to be introduced on cuttings and 

foliage. Adult female 2.5 to3.25 mm. in length, breadth 1.5 to 2 mm.; pale green withloop of blackish 

spots on dorsum. 
LecarUum caudtUus Green; Ceylon. Liable to be introduced on cuttings and foliage. Adult female 

3-4 mm. in length, 2-3 mm. in breadth; oval, narrowed in front broadly rounded behind, br^t, 

castaneous. 
Orthesiolafodiena Giard; Guadaloupe. Liable to be introduced on roots. Adult female 2 mm. long, 

1.5 mm. broad, tawny red provided with 1 aminations. 
Pseudococcus eoffex Newstead; Java; Llberlan coffee. Adultfemale covered with densely felted plates 

of white secretion. 
PMudococcttS virffatu8 Cockerall; Jamaica, Mexico, Hawaii. Liable to be introduced on foliage, 

branches, or roots. Adult female 4-5 mm. long, white mealy brown above with caudal filaments 

about half the length of the body; antennsB 8-Jointed. 
PuMnaria eamdieola Slgnoret; HawaU. Adult female 3-3 mm. in length, ovisac from four to eight 

times length of insect. 
Pulvinaria fieut Hempel; Montserrat, Antigua, St. Elitts. Adult female length 5 nun., width 2.25 

mm.; ovisac white and fluffy; antennae 8-Jointed. 
PuMnaria mamtnex Maskell. Adult female before gestation about 8 mm. long. Ovisac large, snow 

white, forming a mass of loose cotton. 
liftizoeciM Ooti Giard; Guadaloupe. Liable to be introduced on roots. Adult female elongate, anal 

tubercles prominent; antennae 5-jointed. 
ifitSaisaetla niffra Nietner; Costa Rica, Ceylon, India. Liable to be introduced on cuttings and plants. 
Adult female length 3^ mm., breadth 2-3 mm.; black, oval, convex with dorsum occasionally form- 
ing a pronounced hump; a longitudinal carina is often present. 

THYSANOPTERA. 

^BeUofhript rvSbrodnehu Giard; West Indies, Ceylon, Uganda, Florida; attacks Ooffea Uberiea. (See 
plate X.) 

COLEOPTERA. 
BostryehldsB. 

Apate monachua Fabricias; Africa, West Indies. (See Citrus.) 

Cenanbyddse. 

Monohammus fistulator Germar; Java, Sumatra, Borneo; bores in wood. 

Bixadtu siarieola White; Sierra Leone to Kamenm; very serious borer. 

Cvjptopt fiuca Olivier, C IMens Fabricius, Barsem aordidiu Olivier, StemoiomU imperkUlB Fabricius; 

8. regalia Fabricius, Moedia bUttneri Kolbe, M. molator Fabricius, and Frea maeuUeomit Thomson, 

West Africa; bore hi wood. 
AfUhora aapervkt White; East and South Africa; a very serious borer. 
Frea marmorata Gerstaecker; East Africa. 
Pnumetha melanura Pasooe; Java. 

NUoeris tuambica Kolbe; East Africa; a very injurious borer. 
Xylotrechw javaniciu Lap. et Gory; Java; bores in bark and wood. 
XpUOreditu quadripes Chevrolat; India, Ceylon, Burma, Siam, Tonkin, Philipphies; bores in bark and 

wood. (See text fig. 35.) 

BiaehyrhlnidsB (Ottorhynehldae). 

Hypomecet curttu Schdnherr; eats the foliage of young plants in Java. 

Poeftiuetw litut Germar; breeds at the roots, the larvae gnawing the bark, hi Cuba. 

Padmmtu asureacem Gyllenhal; breeds at the roots, the larvae gnawing the bark in Cuba. 
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Bndirililiilda (Otlorbriltlildje)— OontliuNd. 
Dlajmpa oUrBlaluf LlmuBoa; attaoki tha loUiCB u 

IniUei. (3w Sngu ouu.) 
Orotapui puiMsni Fabrlaliu: iMds on th> loUaca In Ibaritlm utd BannlDD. 
Otoaemat tusirlnodam Chavrobiti fwdi h larva on th* Imtm in V«ii*ra«l&. 
StadinoMDjitu wKthimiw Solbti iMdi on Um laaves In Ovnun Bait Atriae., 



d ponlblf tbaUmBBt 



Xflrtonu mantaltl Bss«<lorni Qornun Eut Alrloit; borw In Bukoba aoOaa : 

LEPIDOPTBBA. 
VnlUjB. 

TiUpaetrai oeUfuttala vu.; Oernuui But Afrloa; aHaoka baant, 

UdlB. 

taU}AlaCi.;ltyA\ serious. 



> root! fn tba Waat 



and Cb/n itmephftta. 



ri Wagtiroad and C, tartigala Sndlan 



a; Orient. (a«e T«a.) 
i^BumtclldA. 

Dofdara VMtidOM HDbner, D. mlnna Uoore, X>. 
ttwaUaJ Uoon and Orn^ puMca Walkat; India, 
Ceykai, Java; dafbllaton. 



f Family Pinacese.) 



Under this headiiig are treated the insect 
pestfl ot Douglas apruce (PieudoUuga), fir 
(Abia), hemlock sprace (Tmga), larch (iorie), pine {Pinut), and apruce {Pieea). 

Thifl grouping is due to the tact th&t theee trees ha.vo ao many peete in common 
and ftlao because ot a confusion in foreign and home literature ot the namee pine, 
spruce, and fir. 



A. IBfPOBTANT INSECTS 



VAB10C8 CONIFEBS. 



Dladoma aealaili I«pcrtt« nt Qorj; Dladomi nyUunrns Whits 
(Gypren Borers. Buprestidfe; Coleoptera.) 

HotU: Murray pine I.Pin7t» fientla), Lambert's cypress (Cupremif lambtr&ma). 

Injury: Very destructive to the wood, boring under the bark and into the wood. 

Desmpiion; D. lealarii is the larger species. Both are greenish in color, with the 
elytra largely reddish brown eicept for green basal stripes and yellow discal spots. 
The median line ot the thorax is yellow between two black or brown taad^, larvee 
yellowish white. 

Diitr^mtion: Victoria, Australia. 
Frsngh, C. Handbook of Destructive Insects of Victoria, pt. 5, 1911, pp. 44-50, 

pis. 106, 107. 
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Tetroptmn eastaneniii LinnAiu. 
(Spruce Borer. Oerambycide; Coleoptera.) 

Hosts: Larch, spruce, pine, fir. 
Injury: Bores in the wood. 
Distribution: Europe, Siberia. 

NussLEN', Orro. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 136-139, 

figs. 108, 109 (T.fuscus, T, luridus), 
SoRAXTBR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 495. 

Bracbyrlilniui (Otlorliyiiehiui spp.). 
(Coniferous Root Weevils. Brachyrhinid® (Otiorhynchidse); Coleoptera.) 

Species: B, ni^er Fabricius; Europe; pine, larch, spruce, maple, alder, ash, service 
berry; breeds at the roots and the adults attack the foliage. B, fiucipes Olivier; 
Eurox>e; spruce. J5. perdix Olivier; Europe; spruce. :^B. ovatus linnseus; Europe, 
United States; spruce. A very important pest of strawberries, conifers, and green- 
house plants. B. singvlaris linnaeus; Europe; spruce, fir, and many other plants 
(see Grai)e). B. sensitivtts Scopoli; Europe; spruce, Weymouth pine, Douglas 
fir. B, irrUans Herbst; Europe; pine, beech. B. armadillo Rossi, B, awifer Boheman, 
B. egregiua Miller, B.fullo Schrank, B, inflatus Gyllenhal, B. jovis Miller, B» lepidop- 
terns Fabricius, B, hratterii Boheman, B. Toorio Fabricius, jB. multipunctatus Fabri- 
ciuB, and jB. septentrionis Herbst, are reported on conifers in Europe. 

Description: Black, oval weevils, with broad blunt beaks. Breed at the roots 
of plants and are very destructive. 

SoRAUBB, P. Handbuch der Pflanzenkrankheiten, ed. 3, vol. 3, 1913, p. 54. 
Bargagu, p. Rassegna Biologica Rincofori Europei, 1883-1887. 

Magdalls spp. 
(Coniferous Weevils. Curculionidse; Coleoptera.) 

Species: The weevils of this familiar genus are very destructive to forest trees, breea- 
ing under the bark but entering the wood. They are very easily distributed in logs. 
M. violacea Linnaeus; Europe; attacks 3 to 10 year old pines, larch, and fir. M, phlegm- 
atica Herbst; Europe; spruce and pines. M. duplicata Germar; Europe; spruce, Pinus 
silvestris, M. m,emnonia Gyllenhal; Europe; pine. M. rt(/a Germar; Europe; pines 
and other conifers. 

Barqagli, p. Rassegna Biologica Rincofori Europei, 1883-1887. 

Dendroetonus mlcans Kugelann. 
(The Large Bast Beetle. Ipidse; Coleoptera.) 

Hosts: Principally spruce (Pic^a). Occasionalty pine. 

Injury: Quite destructive to trees from breast height down to and including roots. 

Description: Beetle elongate, nearly dull black, with long gray-yellowish hair not 
densely set. Wing covers punctate striate, antennae and legs yellowiah red; 8-9 nmi. 
long. 

Evidence of infestation: Free resin flow out of holes about 3 mm. in diameter. Mixed 
with boring dust, it hardens in the air in white lumps. 

Distribution: Germany, France. 

NussLiN, 0. Leitfaden der Forstinsektenkunde. 1913, pp. 246-249, fig. 211. 
JuDEiCH, J. F., and NrrscHE, H. Lehrbuch der Mitteleuropaischen Forstinsekten- 
kunde. I, pp. 458-462, 1895. 

27812—18 5 
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Ipi typognpluu LtnxiflBua. 
(Eight-toothed large spruce barkbeetle or 'typographer.' ' Ipidse; Coleoptera.) 

Hosts: Spruce; rarely larch and Scotch fir {Pinus tUvestrU^) 

Injury: Bores in bark and sapwood; while usually secondary, it also attacks 
healthy trees when very numerous. Recognized as the most dangerous bark-beetle 
in Europe. 

Description: Beetle black or brown, cylindrical, 4.5-5.5 mm. long, 8 teeth on mar- 
gins of elytral declivity, of which the 3d on each side is the largest and with rounded 
apex. 

Evidence of infestation: Shows only when the tree begins to react by changing 
color of foliage. 

Distribution: Lapland to Alps, wherever spruce grows. 

NtJssLiN, 0. Leitfaden der Forstinsektenkunde. 1913, pp. 269-272, fig. 238. 
JuDEiCH, J. F., und NiTSCHE, H. Lehrbuch der Mitteleuropaischen Forstinsekten- 
kunde. I, pp. 506-516, figs. 167-169, 1895. 

r^cTomleus (Bfyeloplillus) plnlperda LlnnsBus. 
(The large or black pine pith borer or "forest gardener." Scolytidee; Coleoptera.) 

Hosts: Pine. 

Injury: Tannels under bark of trunk and branches. Young adults feed on pith of 
1 to 2-year old shoots. Attack sickly and quite healthy trees and invariably cause 
their death from above downward. Attacks thin, smooth bark of trunk and branches 
and heavy barked portion of lower trunk of living felled or sickly trees. 

Description: Beetle elongate, 3.5-4.5 mm. long; proboscis finely and not densely 
punctate; elytra finely punctate-striate, posteriorly with a row of brush-bearing small 
tubercles. 

Evidence of infestation: Fading and dying tops; long vertical galleries in bark. 
Twigs hollow at tip with pitch tubes at base. 

Distribution: Europe. 

NiJssLiN, O. Leitfaden der Forstinsektenkunde. 1913, pp. 243-246, figs. 207-210. 
JuDEiCH, J. F., und NiTSCHE, H. Lehrbuch der Mitteleuropaischen ForstLnsekten- 
kunde. pp. 46^472, figs. 145 and 146, 1895. 

Bupaltts piniarius LinnsBus. 
(Pine Geometrid. Geometridse; Lepidoptera.) 

Hosts: Pine, spruce, fir. 

Injury: Feeds on foliage and young shoots. 

Description and biology: Male moth bright yellow, female bright reddish brown, 
both marked with dark brown. Larva green, with three white dorsal lines and two 
yellow lateral lines. 

Distribution: Europe. 

SoRAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 337. 

NtJssLiN, Otto. Leitfaden der Forstinsektenkunde 2d ed., 1913, pp. 385-390, figs. 

315-317. 

DasycliSra Mlenlttea Esp. 

(Larch Tussock Moth. Lymantriidse; Lepidoptera.) 

Hosts: Larch, pine, sainfoin, herbs, hardwoods. 
Injury: Defoliator, especially injurious to young trees. 

Description and biology: Moth brown; male olive brown; female brownish black, with 
white crescent and wavy line on wings. Larva black, with dark-gray hairs on black 
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warts, and the fourth to eighth segments each with a yellowish gray brush of hairs 
tipped with black; first segment with black hair pencil, eleventh segment with two. 
Pux>ates on surface of ground in a cocoon. 
Distribviion: Grermany. 

SoBAUBR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 384. 
NtJssiiiN, Otto. Leitfaden der Foistinsektenkunde, 1913, 2d ed., p. 376. 

Laspeyresia duplleana Zetterstadt. 
(Fir Bark Tortricid. Tortricidse; Lepidoptera.) 

Hosts: White fir (Abies pectinata)j juniper (Junipenis), spruce (Picea excelsa).- 

Injury: Breeds in the bark and possibly sometimes the twigs. 

Description and biology: Moth 15-16 mm. in wing expanse; forewings dark brown, 
with a white crescentiform spot at middle and finer markings beyond. The larva 
breeds from fall to spring under bark. Its life history is not definitely worked out. 

IXstribution: Europe (Germany). 

NtJssLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 411, 412, fig. 

343. 
SoBAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 281. 
Hbss, Richard. Der Forstschutz, 1898, vol. 1, pp. 485, 486, fig. 173. 

3)eEnannonlH iiiiileolana ZeU. 
(Gray Larch Moth. Tortricidse; Lepidoptera.) 

Hosts: LariXy Abies, Siberian stone pine (Pinus cembra L.). 

Injury: Attacks the needles. 

Description and biology: Moth, wing expanse 18-22 mm., forewings shining light 
gray with brown markings. Larva dark green with darker stripes, h&sA and thoracic 
shield black. Feeds under webs on the needles. 

Distribution: Europe, Siberia, North America, but serious only in Europe. 

SoBAXJEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, v. 3, p. 286. 
NtTSSLiN, Otto. Leit&iden der Forstinsektenkunde, 2d ed., 1913, pp. 419-422, figs. 
354-355. 

B. OTHBB GENBBAIi CONIFEBOUS PESTS. 

HEMIPTERA. 
Apbldldse. 

^Mindarui abUHnva Koch, a plant loose; Europe; attacks young shoots of Ahk* peetiruUa and bark 
of Picea. 

piiylHnefida). 

PineuB sibtrieus Gholodkovsky; a gall loose; Russia; attacks Pinua cembra and Picea in alternating 
* generations. 

Pineue oHentaUs Dreyfus and P. pint Kooh; Europe; attack Picea orieniaUs, P. excelaaf Pintu mon- 
iafUf P. HUfestriSf and P. ttrolms, its generations alternating on pine and fir. 

PinetM ttrcbi Hartig, gall loose; Europe; attacks Pintta strobus. 

Aphroftaeia pteUnatx Gholodkovsky; gall louse; northeast Europe; attacks Abies and Picea. 

Dreffusia nuetfiifRi G. B.; gall louse; Europe; attacks Abies nordmaniuana and Picea. 
i^Dregfusia picex Ratzeburg; gall loose; Europe; attacks stems of Abies pecHnata. 

Chermes viridis Ratsebui^, a gall louse; Europe; attacks Larix and Picea. 
9|c Ckermes abieUs Kedtenbach, a gall loose; Europe; attacks Larix, Abies pecHnata, Pintis cembra, P. sil. 
veatris. 

Cnaphalodes «froZnZoMte« Eidtenbach; gall louse; Europe; attacks Larix and Abies. 

Cnaphaioda lappoTiieue Gholodkovsky; Europe; attacks Picea and Larix. 

COLEOPTERA. 
MdandiyldaB. 

^Serropdlpus barbatus Schall.; Europe; bores in the bark and wood of Abies pecHnata and Picea. 

Bostfychlda. 

Apate moUe Linnseus; Europe; bores in bark-stripped wood of conifers. 
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Or, and spmce, irhlle 
Bome species attack 



S^eUtOTavi uiteiu Lin- 
aiBra; Europe; attacks 
root* of pine, Or, and 



a Blaff; 
Eodia; breeds Id the 
tiunks of plea norinda 
and Pinui tialia. 



Dteus: Europe: bores in 
the flnlabed lumber, es- 
peoislly bunding tlnt- 
ben and fDndiuie or 



Jfimalan 



It artor Falt- 



Fra. 3B.~<Conife[otia bt 



rlclus andmfor Liniueiu; 
Enrope; attack bark and 
vood ot tU and spruce. 
PofonaiAwnu fiucieulMiu 
Da Oeer: Eanqw ^Oar• 
BOBjy, borea in tbe 
wood of spruce, pins, 

TttTopium autantum Lfn- 
Qieus; Europe; borea In 
the wood otlarch, spnioe, 
ploe, and flr. 
BncbTiblnldn (Ottorbyn- 
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BtMlia oUetti LimuBus, H. fattaa Rossi, and E. pketa De Geec; Europe; breed in the bark and 

wood ot conifers. These are very Important weevils, 
PliinlH lareyMe Heibat, P. notaliu Fabriclus, P. picas BlSgm, P. pfnl Llnnsaoa, and P. pttOpUliU 

Eerbst; weevils; Europe; breed under bark ol pines, spruce, and Or. (See text Sg. 3fl.) 



SAiminliu aUr Linnxus, R. danffatai, R. puTcatat Oermar. R, Iffrn(rarte< Uamh., B, itran^uAila* Pff- 
Tls, R. irunconim Germar, and K. cyUndricat BobemaD: Europe; bore in the tnmks and rotten 
wood of pines, sprui^e, and dr. 

RhiiBcolui himalafimii StebblDj; India; bores in the wood of Pintu iicelta and PIcu morjnda. 
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IpUte. 

Crypliaiiu abltUi Raliebiirg: Europe; aturjis Hr (Al>lii pKlirtala), ^ruce {Picea taeln), and plna. 

OjrpAdlfM nilliHUiiu Weiss; Europe; attacks youu^ flr, ajH-ucs, and pfne. 

OtTiAoIiu boiuellia StebblDK'. India: attacks spruce and Pima loaglfalia, 

Crypialui pitac R&titbias; Europe; ultacis Abiii peclinata tad }a,Tch. 

Orfpturgua putlUin Oyllenbfll; Qammny; attacks spruce, Br, ptue {Pinui ilrotna and P. piTiotWr). 

and laich. In tlie BliiiBlai'as this species attacks J'inui ciceliis and Piaa iRorlndi. 
DrgocotU! aalDgtaphai Reticburg; Oermany; attacks spruce, Br, and pine (Pintu itrabui). 
Hylasta atifnuatw Erlchaon; Germany; attacks plaeand spruce- 
Spiant! dteununug Erlchson; Europe; attacks spruce and Pintu oniAni. 
Byiagta Mmaiajfemii Stebbing; India; attacks Picfa eKtita- 
Byiartopl paHiala* Gylleidial; Europe; attacks Pfnul lilivalru, P. tlrofrtu, P. piata, P. auMtUKI 

P. martlfma, larch, and jpruoe. 
/p« amltiniu ElcboO; Eulope; attacks spruce, pine, Hr, and larcb. 
Jpi ambrx Meer; Europe; attacks larcb and Pinu* ambra. 
lp> Sn-plicatas Sahlberg; Finland and Uralj spruce and pine. 

fpa usInUafw Boemer; Europe; spruce and pine (.Pima BiMtiaea and P. piniatrt\. 
Ijn ribbtntrojH Stebbing; India; PIntu enxlia and PIcea nwrlniia. 
:^Ipi lirpograplitiii Umueus: Eolopei attacks spruce, larcb, Sootcb fli (Pintu Mceitrii), 
Tomicui ( SfgdophlUu) mlBor Haitig; Europe; attacks pine and spruce. 



Fig. 37.— Barkbeetle (PUgotena cliataifTaplna}. (Eckstein,) 

u ( JftflopHUut] pinfperia LlniuBus; Europe to Japan; pines, larch, sprucr . 

wlurolit OyUenhal; Kurope; spruce, Br (Pleta ac<Ita), pine (Pintu anttrlaca aod P. 
tilceXrti). 
OrUiofojjifctM Inrfdi Fabrldus; Europe; attacks Br (,Aiiii jncHnala), larch, spruce, pine (Pfnu» «fl- 

OrOctonilaM jiroilniiu Elchofl; Europe; tbln bark oF upper stems of pine and spruce, 

Pitpoffena I^dentatvt Herbst; Europe; larch, spruce, aad pine (Pintu ntutrfoca, P, atrobuSy P, pinatttr, 

P. MvalrU). 
FUnotemt KttrUailatai ElchaS; Oennany, Franca; pine, Br. 
PUfogena eiakBtTaphia Linnsus; fir (Abia ptctinala), spruce (Pica neclto), pine (Plntu tlrobtu>, 

PUjio^tu* conlfeTie StebblQg; India; blue i^e (Pintu ixcelia), ChllgoiB pine (P. gtniriiava). Or 

(PlaamoHnda). (See plat* XI, Bg, 3o<,) 
PUfogfna pUldnu Reltter; Europe and AMb Minor; Pintu auiCrlsca and Or. 
PUtogina ^umlrlilnu Hartlg; Europe; Pjniia tactttrii and Siberian spruce. 
PMjNftWMJ curcldeni Oermar; Europe; epruce (PIcM atelia), larch, l)al3am flr (AWa baliamta), pine 

(Pintu illvatrl!). 
PUfophliona micrajrapltu LlnuiBiie; Europe; attacks Abia jMCJitioin, Pjmdotou^ macranala, Picea 

aaln, Pintu ttnbui. 
Pdtj/grajiXu* major Stebbing; India; Pinru tialta, Piaa tnoritida 
PolnrropAtit ptni Btebblng: India; Pimit Eiuliit, Plccamorlnda 
Folfjnphui potf/tTtplmi Liniugus; Europe; spruce, fir, pine (Pintu lilivifrli, P. Krofriu). 
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Ipld»>-Coiitinaed. 

Polfgraphut tubopaeua Thomson; Etnope; spnioe, pine. 
XylecMnut pUoius Knooh; Europe; pine, ^inioe, laroh 
XyMeruslineatiu Olivier; Europe; fir, spmoe, pine, larch. 

L£t>IDOPTEBA. 
LymantilldsB* 

:^LfmanMa monacha LinnsniB; Europe; defoliator on pine, spruce, larch. (See Forests.) 

Orgyia aiMqua Linnsus; Europe; spruoe, pine; defoliator. 

Noetukbe. 

Agroti* segetum Sohiffermiller; Europe; injures roots of seedlings and nursery stock of spraoe, larch, 

pine. 
AgroHa vutigialia Rott.; Europe; injures roots of seedlings and nursery stock of pine and laroh. 

PyralldA. 

Euzophera eedrella and PhyeUa aMeteUa; India; infest oones of blue pine iPinus exceUa)^ fir (Picea 
fnorinda)f and silver fir (AMes webbiana). 

TortrlddSB. 

Asthenia pygnueana Hiibner; Europe; spruce, fir; attacks needles on young ahoots. 

Tortrix pkeana Linnseus; Europe; attacks foliage of pine and other conifers. 

Enarmonia pinicoUina TAW; Europe; attacks foliage of larch, pine, and spruce. 

Twtrix vOnumiana Fabricius; Norway; attacks Pieea excelaa, PiniusiUfettriSf P. montona, Larix deeidua. 

HyponomeutldflB. 

Argpresthiafundella F. R.; Europe; attacks needles of fir, spruce, and pine. 

HYMENOPTERA. 
CalUmonklsB. 

Megathgmut gtrdbiUMua Ratzeburg; a chalcid; Europe; breeds in seed of hemlock and fir iAhiet 

peetinaia). 

DtpHonklSB. 

Diprion pini Linnieus; D. rufua Klug, and D. pcMidus Klug; Europe; attack bark and needles 
:^Diprion nmUe; Europe, Connecticut. An important sawfly, recently imported. 

MegalodontldsB. 

Acantholyda ery^rocephdla Linneeus; sawfly; Germany; attacks foliage of pine, laroh, spruce, fir. 
CephdUia hypotrophica Hartig, and C. signata Fabricius; Europe; attack foliage of pine, spruce, fir. 
liycorsia sUllata ChiiBt.; sawfly; Europe; pine and fir. 

SlrleldK. 

Sirex juvencus Linneeus, 8. spectrum Linnaeus, and 8. gigat Linnaeus; wood wasps; Europe; bore in 

wood of spruoe, fir, pine, and larch. 
XerU spectrum Linnasus; wood wasp; Europe; bores in spruce and fir wood. 

DIPTERA. 
Tlpuildae. 

PaehyrMna crocata Linnaeus; crane fly; Qermany; breeds in bark of young seedUng balsam fir {Abies 

halsamea) and larch. 

C. BETTER KNOWN IMPORTANT PESTS OF PINE (PINUS). 

Eriopliyes pini Nalepa. 

(Pine Gall Mite. Eriophyidse; Acarina.) 

Hosts: Pinus silvestriSj P. montana, P. mughus. 
Injury: Causes galls in the twigs resulting in deformed growth. 
Description and biology: A tiny elongate four-legged mite which breeds in the young 
twigs of pines. 
Distribution: Europe. 

SoRAUER, P. Handbuch der Pflauzenkrankhoiten, 3d ed., 1913, vol. 3, pp. 116> 117, 

figs. 90-92. 

Geleehia dodecelia Linnssus. 

(Pine Bud Moth. Gelechiidae; Lepidoptera.) 

Hosts: Pines {Pinus spp.). 

Injury: Breeds in buds, needles, and young shoots, and is as injurious as Evetria 
buoliana^ the pine-shoot moth. 
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Description and biology: AduU moth with wing spread 10-12 mm., forewings dark 
gray or gray brown, with two obacure light gray transverse fasciffi, and six pairs of 
black flecks. Larva reddish brown with black head and thoracic shield. The larva 
bores in buds, needles, and young shoots. 

Distribution: Germany. 

NiJssLiK, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, p. 430, fig. 365. 
Cnethoeampa pinlvora Treitschke; CnethoeamiMi pltyocampa BchlflermlUer. 
(Pine Procession Moths. Cnethocampidse; Lepidoptera.) 

Hosts: Pines. 

Injury: Defoliate; sometimes serious. 

Desaiplnon and biology: Moth of pinivora with forewings yellowish gray, hind 
wings with a sharply toothed crossline. Moth of pUyoeampa with forewings whitish 
gray; hind wings with a scarcely toothed crossline. Larva oi pinivora greenish gray, 
with velvety black dorsal stripe and black head, and with xeddish yellow warts on 
the fourth to eleventh segments. Ijorva of pHyocampa similar but slate blue to black. 
The larvse feed on the foliage and Uve gregariously, wandering in the daytime in pro- 
cessions of a single or double row. Pupate in cocoons in the ground. The larvse of 
pityocampa hibernate in nests in the crowns. 

Distribution: Europe. 

SoBATJBR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 386. 
Hess, Kichard. Der Forstschutz, 1900, vol. 2, pp. 452-455. 
NussLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913. 

Dendrollmus plnl Linnseus. 

(Pine Spinner. Lasiocampidse; Lepidoptera.) 

Hosts: Pine. 

Injury: Very serious defoliator. 

Description and biology: Moth variable in color, from brown red to slate gray, uni- 
colorous or mottled; middle of forewings with white crescent. Larva 8 cm. long, 
with steel-blue stripes on meso- and metathorax, general color varying from reddish 
to slaty gray; pubescence very long and clustered. The larva feeds on the foliage 
and spins a neat oval silken cocoon. 

Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d eii., 1913, vol. 3, p. 376. 

NtJssLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 331-342, figs. 

284, 285. 

Panolls f riseovarfegata Ooeze. 

(Pine Noctuid. Noctuidse; Lepidoptera.) 

Hosts: Pine. 

Injury: Attacks foliage, buds, and tender shoots. 

Description and biology: Moth with forewings variegated cinnamon red and yellowish 
gray with white marks; hind wings brownish black. Larva green, with three broad 
white dorsal stripes, a yellowish orange lateral stripe, head shining yellowish, 35 mm. 
long. Eggs greenish, laid in a row on the underside of needles. 

Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 357. 
NussLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 378-380, 
figs. 308, 309. 
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:>ic Bvetria buollana Schiflenniller. 

(European Pine-Shoot Moth. Tortricidae; Lepidoptera.) 

Hosts: Pinu8 silvestnSf P, laricio^ P. montana, P. strobtis, P, resinosa. 
Injury: Causes deformation of tree. Has been introduced into the United States 
in nursery shipments. 

Description and biology: Adult moth 12 mm. long, small, gayly colored; the head 
and its appendages and thorax light orange yellow, abdomen dark gray; forewings 
bright ferruginous orange, suffused with dark red, especially toward the tips, and 
with several irregular forked anastomizing, silvery crosslines and costal strigulse; 
hind wings dark blackish brown; legs whitish, the anterior ones reddish in front. 
Pupa stout, robust, chestnut brown; abdominal segments with rings of short dark 
spines. Larva 16 mm. long, brown with black head and thoracic shield; feeds in the 
young buds and sheets. Egg small, flat, white, laid at base of bud. (See plates 

XII, XIII.) 

Distribution: Europe, introduced into United States in 32 nurseries. 
BuscK, A. U. S. Dept. Agric, Bui. 170, Feb., 1915. 

-K- Evetria spp. 
• (Pine Bud and Gall Moths. Tortricidse; Lepidoptera.) 

Species: In addition to ^ ^. bvaliana Schiffermiller which is separately treated, the 
following species injure pines. E. resinella Linns&us; Europe; makes large galls in 
twigs of pines. ^ E. tiarionana Htlbner; Europe, North America; attacks buds of 
pines, especially the terminal bud. * E. pinivorana Zeller; Europe, North America; 
attacks the axillary buds. :^E, duplana Hiibner, Europe, Japan, North America; 
attacks young shoots. * E. frustrana Comstock, the Nantucket pine moth, * E. 
rigidana Femald, and ^ E. comstockiana Femald are among our most serious pests in 
this country. 

Distribution: The distribution cited above shows clearly that these species are 
readily distributed in nursery stock. 

SoRAUER, B. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 290-292. 

NtLssuN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 415-419, 

figs. 347-351. 

Thecodlplosis brachyntera Schw&ger. 

(Pine Needle Midge. Itonididse [CecidomjddsB]; Diptera.) 

Hosts: Pinups silvestris, P. laridOj P. montana. 
Injury: Breeds in the needles, forming a small gall-like swelUng. 
Description and injury: Fly very small. Larva yellowish. Egg laid between the 
bases of two needles. 
Distribution: Europe. 

SoRAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 444. 

D. OTHER INSECTS ATTACKING PINE (PINTS). 

HEMIPTERA. 
Aphldldse: 

Lachnua pini Liimseus L. tomeTUoaua DeGeer, X. tteniatua Koch, L. nudus DeGeer, and X. agilit 
Kaltenbach, plant lice; Europe; attack needles, tender growth and twigs. 

CocddaB: 

Armored— 
Aspidiohu (Aonidia) lauri Bouch4; Italy; Pinus. 

Atpidiotus (Aonidia) pinieoia Leonardi; Cypnis, Spain; Pinui halepetuUf P. Hlvertrit. 
ChUmatpU austriaca lindinger; Australia; Pinus larieio nigricans. 




Com FERGUS Bark Beetles. 



i, adull [otnalc, dorsal view <aliove) and lateral 



w (lefll end lateral view (right, above figure); 3a, 



European Pine Shoot Moth, Evetria buoliana. Moth, Larva. IBusck.) 



F EviTRu BUOLUNftON Pine Shoots. (Busck.) 



U. S. Dapt. ol Agricul 




Ifllhbeetles. (SiehhtoB.) 




The Pine Bark Beetle. 

:le (PMsptu blformiey. Males and females and injury to Pinu: Jonji/oiia. {Sleb 
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CoccldacD— Continued. 
Armored— Continued. 

Dktspis visci Scbrank; Germany, Italy; Piniu ftli/olia, P. tilvettrit. 
:^Lepido9aphe8 rietasteadi Sole; Europe; Pinus awtriaca, P, pumiliOf P. tilvestrU. 

Leucaspis IcBwi Colvte; Europe; Pinua spp. 

Leueatpia ptni Hartig; Europe; Pintu arutriaca. 

Leucaapis ptuiUa Loew; Europe; Pintu eembraf P. silvestris. 

Leueaspia aiffnoreH Tdrf^oid-Toaetti; Italy, Corsica, Cyprus; Pinut haleptnfiSf P. laricio; P. silvestria. 

PoliaapU pini Maskell; Japan; Piniu dtruiflora, P. auttriaea, P. thunbergii, 
Unarmored — 

Qtterinieila semUuls Fabridus; Algeria; southern France; Pinut. 

Palxooooetu fuscipennia Burmeister; Qermany, France; Pintu ailvestris. 

Paeudocoocua pini Kuwana; Japan; Pinua. 

Puto aniennata Signoret; France, Switzerland; Pintu cembra, P. ailveHria. 

Aradld»; 

Aradua cinnamomaua Panzer; Europe; occurs under bark scales; cau/ns needles to become yellow and 

remain small. 

COLEOPTERA. 
Anobttdn; 

Emobiua cMOinMa Qyllenhal; Europe; attacks cones. 

Bnulbiua nigrintu Stmrm, and E. pini Sturm; Europe; attacks pith of young shoots. 

Xeaiobium plumbeum lUlger; Europe; breeds in the dead wood. 

Bleloldse; 

Oanthariafuaoa Linnsus; a blister beetle; Europe; attacks shoots. 

Buprestldje. 

AgriUu betuleti Ratteburg; and ^le^ . viridis Linnsus; Qermany; bore stems of young trees and brancbM 

of older trees. 
Chryaobothria aolieri Laporte et Oory; Europe; bores In bast and sapwood of seedlings of P. ailoeatrit 

and P, pinaater. 
Odpnodia indica Thomson; India; bores in bast and sapwood of Pinua Umififolia. (See. pL XIV, figs. 

la, 16. 
BupreaHa geometriea Laporte et Oory; India; bores in Pinua longifolia. 
Anikaxia oamaatoni Stebbing; India; bores in the bark and bast of Pintu longifolia, (See pi. XIV, 

fig. 2.) 
Phxnopa eyanea Fabricius; Europe; bores in bark. 

Tenebilonldie. 

'Melanimon tibidU Fabricius, Oonoeephdlum (Opatrum) Bobvioaum Limueus, and Phylan gibbua Fabri- 
cius attack tender roots, bark, and tops of seedlings and nursery stock. 
Setenit indosiniea Fairmaire; India; bores ii^ wood of Pinua exeelaa. 
Blaps armata Blair; India; bores in the trunks of Pinua gerardiana. 

ScarabieidsB. 

Amphimdllon solatitiaUt Linnaeus; England; injures the roots of Pinus tilveatris. 

ifdoUmtiM hippocaatani Fabricius; M. melolontha Linnaeus; Europe; injure roots of seedling and 

needles. 
PolyphyUafuUo Linnseus; Europe; attacks the roots of seedlings, and the adults feed on the needles. 

Cerambycldae. 

Aeanthoeinua aedilia Linneeus; Germany; bores in the sapwood of felled or prepared lumber. 
Mojiohammus gaUoprovincialis Olivier; (jermany; attacks Pintu ailvestris and P. pinaster. 
Nothorhina mwricata Dalman, India; bores in trunks of Pintu longifolia. 
Crioeephaltu tibetantu (?) Sharp; India; bores in bast and sapwood of Pinus gerardiana. 

Chrysomelidie. 

OryptoeephaluB pini Linnseus; Germany; attacks the foliage and bark of young shoots. 
Lupertu pinicola Duftschmidt; Germany; attack the foliage and bark of young shoots. 

BrentUUe. 

EubaOrut sp.; India; bores in trunks of Pirtus longifolia. 

Khlnomacerldae. 

Rhinomacer atteldboides Fabricius; a weevil; (Germany; breeds in the catkins. 

Biachyrhlnldae. 

Polydrusus chmrodrysius Gredler, P. iruermeditu 2^tterstedt, P. undatus Fabricius, P. viUosulua 
CHievrolat; Europe; attack Che buds and needles of conifers: the larvee breed at the roots of trees. 



A MAKUAL OF DAKGEB0U8 IVBEOTB. 



Braeioati pintti PaykuU; n 



U th« DMdlM of i>llHH liliiaiilt, 

OrifliirlijrHcluulbTaiiiiil 
StabHng, tlu ohti pfeu 
nttTll; India; tsMdiin 
wood of pImu iMftA^ 
uid p. tJwifa. (3m 
text flg. U.) 
0|i}«)rk|nu*u> nija sub- 
bing; India; Iin»da In 
baik and nptrixtd ol 
PffHu ttalta. 



Mciilet ofufianui Fair- 
niaiT«; Eiirt^; boras in 
plm wood staDdfog in 



OarpMonu mlaimui 
Fabrlehu; Qeimany; 
makas gallailas lu 
branabes and topi ol 
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Crvplurimi clnfrcut 

Herbst; Ocnnany. 
Hyl<x>te> antustalm 
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Hfbutti loniValia Btob- 

blug ; India; F jatulmff- 

foUa. 
Hglureiu lignipaia FtM- 

cius; Oermau}'; attacks 

Ipi blandforii Stabbing; 

India; Pimagmiiiau. 
Ipi ocuminotui GyOenbal; 

lApland Ui Sicily; baric 

and sapwood. 
Ipi lonstfitHa Stabbing; 

India, Pimu tBnfifola 



laslon and O. lottsketlii 
GyllBDhal; Europe. 
PUdwrinua iliobi Eteb- 
blng ; India; Pimusnar- 
diana. (S«« pi. :XI, 



OV 00NITEB8 (pHTB). 



ipldB—ContlDued, 

JH^DpMkortu ftafristtH raAbMT: EDTop*: Fliwt t»«HHt. 

Pi^iDpUkonu IfeJWnneinI Rauebiug; Enropt; PimmHB Mt r l t, P. itfiifcw, P. pina4Ur. 

Pojffnpkiu fmnilclaBa Thonuan; Europe: Plntu Mrofrui. 

PaI|Vr^)ta* irmcU Stabbing; IndUi PIMU r<""'^>"- (Bae i«itBE.3t),uidp), XI, figs, ii-lc.) 

PalfenflHU nlfrri atebbing: India; Pituu acel»a. 

Po^vrspkot MtMloirnult Blebblng; India; Pliuu lanfl/aUa. 



Fra. 89.— Pine bark beetle {Polvgraplias Irenchl): Galleries fn PinuJ gtra 
PlatypodUn. 

OMjotaTOu/alrmajHlChiipiilS! India; twres in wood otPdituaerlM. 
Plattpua Mformii Chapuis; India; inlests Fimu lonfiMia. (See pi. XV.) 

LEPIDOPTERA. 
Gcometrtdte. 

Semlolhisa litarala Clm.; Europe; attacks the needles. 
UuhKuupldn. 

Laiioeampa qvtreai LbuiEeus; Germany; attacks needles. 



AmtU triilei Linnieiis: Eivope; injures ro 



A. MAHT;AI. of DANQEaOiUSjnaBQTS. 



DioTiictrta ipltniidilla H. Sch.; German;; stucks oooH, shoots, and sopwc 
Eplmtia ilatilla Hiltmu; OeriouiyiBtMoks seeds and ooues. 

Clania crameri Westwood; India; attacks needles 6Il°iBt«*>)ij(/W(«- 



F[a. 40.— Pine veb-worm (CRcfADcanip'ipi^ocDmpa': Nests. (Barbey.) 
Hyponotneatidf . 

Ocntrouoma pinlarlilla Zell.; Germaay; attacks needles. 
CDCtbocampldn. 

Cnahocampa pininra TreHachke; Europe; attacks foliage. 

OneOucanija pUvoeampa Bchlffermiller; Eutape; attacks loK^e of piniu pitut, P. pit 
P. Aal*p™»f». (See test fig. 40.) 



Q nursery stock' 



IWSECTS OF CONIFERS (PIE). 

HYMESOPTEBA 

Mirfly; Huropt: stucka OMdlca. <S«e text fig. tl.) 

E. BETTEB KNOWN IMPOBTANT PESTS OF FIB (ABIES). 

EucoMiitu nlBrtMna H. Bcb. (BptUvma). 

(Fir Bud Worm. Tortricid«; Lepidoptera.) 

Host: Silver fir (Abia pectinata D. C.) 

Injury: Feeds in the budfl. Very likely to be introduced in buds o 
during winter. 

De»<riptiou and biology: Jfoth wing expanse 11-13 mm., forewings dark brown witli 
violet red shimmer and lead 
gray lines. Larva yellow- 
ish to reddish brown, with 
black head and thoracic 
shield. Feeds in the buds, 
hibernating as a larva. In 
the spring it goes from bud 
to bud, often under a 
silken web. Pupates in 
the ground. 

Diatribution: Europe 
(Germany), 
NuBSLiN, Otto. Leitfaden 

der Foratinsektenkimde, 

2d ed., pp. 408-409, fig. 

3*0. 
SoHAUBR, P. Handbuch 

der Pflanzenkrankheiten 

3d ed., 1913, vol. 3. p. 




Bcht. (8t<vwiopCTeha). 

(Redheaded Fir Worm. 
Tortticidas; Lepidoptera.) 

EotU: Silver fir [Abiea 
ptttinata D. C). 

Injury: Feeds on the 
needles and young shoola. 

DeitHplion and biology: 
Mo&, wing expanse 12-16 
mm., head and thorax lust 
yellow, forewings yellowish 
gray with many lead-col- 
ored lines. ■ Lama dirty 
yellow green, with nut-red 
bead. (See text fig. 42.) 

Dittribution: Europe. 
Hess, Richard. Der Forstachuti, 1898, vol. I, p. 490, 491. 
NtissuN, Otto. Leitfaden der Foratinsektenkunde, 2d ed., 1913, p. 408, 



<Barbey.) 
figs. 338, 
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(Spruce Seed Midge. Itonididte [Cecidomyiidte]; Dipteia.) 

Eosl: Fir {Ahie»). 

Injury: Breeds in the seed, which become shrunken cmd worthlees. 
Description: Larvre red. 
Dwtnbution: Rurope. 
SoHAUBK, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 441. 



Tlo.i2.—Rad-htiadedBTivorm(EnarmoniarafimUTam): Injur}'. (Uacbry.) 

F. OTBBB INSECTS ATTACKING FIB (ABIES). 

HEMIPTEKA. 
Apbldlda. 

Lachnui grainu Kaltenbacb and L. picoe Walker, plant lic«; Eutops (Germany); lira on tbe back. 
Laclimii picliue Mordwilko; Europe; liToson the underside ottht needles. 

Pradphlltti bamelia 3cbTank, n root louse; Europe; attacks roots ol Absti pecUnola, A. baliamia, 
aiti A, /raitTl. (See Ash.) 
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CocciiUe: 

Armored — 

LepidoMphea abietis Sigaoret; Europe; Abies. 

Poliaspis piniiisskeW; Japan; Abies firma. 
Unarmored— 

Lecanium sericeum Lindinger; Bavaria; Abies pectinata, 

COLEOPTEEA. 
Anoblldae. 

Dryophilus ptuillus Gyllenhal; Europe; attacks buds. 

Emobius abietis Fabrldus, E. angusticoUit Ratzeborg, and E. lonfficomis Sturm; Europe; attacks the 

cones. 

Lymexjioiiidie. 

Hylecoctus dermestoides Linnaeus; Oermany; bores in white fir wood. 

Elateridse. 

Aihotts hirttis Herbst; Europe; attacks seedlings of fir. 

Cerambyeidife. »_ 

Molorchtu minor LtnnsBus; Oermany; attacks the sapwood of felled trees and lumber. 
Tetropiumfuscum Fabridus; Germany; bores in trunks of old and dead trees. 

Ipldte. 

CfrypiuUua strohmeyeri SteibbiJig; India; Abies webbiana. 
PityokUines spinidefu Reitter, and P. voroiUzowi Jacobson; Europe. 
XyloUrus inUrmedius Sampson; India; Abies webbiana. 

Scolytoplatypodldae. 

Scolytoplatuput hfrnalayeTisis 8teblAng; India; Abies webbiana. 

LEPIDOPTERA. 
TortriddiB. 

Tortrix murinana Hdlmer; Europe; attacks needles and young shoots of Abies pectinata. 

Laspepresia proximana H. Sch.; Europe; mines the needles. 

Laspevresia coniferana Ratzeburg; Germany; bores in the bark of Abies pectinata. 

OleAreutes hereyniana Treitschke; Europe; attacks needlesof Abies pectinata. 

HYMENOPTERA. 
CaUtmonldfle. 

Megastigmus borrieti Crosby; a chaidd; Japan; breeds in seed of Abies mariesH. 

G. BETTER KNOWN IBIPOBTANT PESTS OF SPRUCE (PICEA). 

Laspeyiesia pactolana Zetterstedt (Gfa^ftolltha) 

(Spruce Bark Tortricid. Tortricidse; Lepidoptera.) 

Host: Spruce {Picea excelsa). 

Injvry: Breeds in twigs, causing a swelling and deformation, or the death of the 
outer i)art8. 

Deseriphon and biology: Moth, wing expanse 12-16 mm., forewing fringed, olive 
brown with double white angled fascia at the middle and several white marks beyond 
this; hind wings gray-brown, fringed. Larva, 10-12 mm. long, five pairs of abdominal 
legs, whitish to reddish in color, head and thoracic shield yellowish brown. (See 
text fig. 43.) 

Distribution: Germany. 

Hess, Richaed. Der Forstschutz, 1898, vol. 1, pp. 483, 485, fig. 172. 

NtJssLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 409-411, 

figs. 341, 342. 
SoRAUER, P, Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 281. 
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Idspf yrmla BtrobUellB Llonsus (Gnptaalltha). 

(Spruce Cone Moth. Tortricidie, Lepidoptera.) 

flM(.— Spruce (Picea Mceisa), 

Injury. — Breods in the couee. 

Dueription and biology. —Moth, wing expanse 10-14 nun., foiewings duk grey 
brown, fringed, with &ne whitish lines, hind wings gray brown, with white' fringe. 
Pupates in the cones. Lama 11 mm. long, yellowish white with light brown he^ 
and thoracic shield. The larva breedB is the conea. Eggt laid on the young ^e«n 

DUtributimK Genn&uy. 
Ebbs, Richabd. Dot Foretschutz, 18B8, vol, 1, pp. 486, 487. 
SOBADEB, P. Handbucb der f flanzenkrankheiteD, 3d ed., 1913, vol. 3, p. 281. 




FiQ. 43.— spruce bark lortricld (Laaptyrttta pacialaiiay. Injury. (Najslln.) 

Laspeyreela t«ddla Clarak (BplblemB). 

(Spruce Nest-Worm, Tortriddie; Lepidoptera.) 

Host: Spruce (Picea exceUa, Picea sifcfcensM). 

Injury! Injures the needles. 

Ducnption and biology: ifoift, wing expanse, 12 mm,; forewings golden brown, wit'* 
brown silvery transverae iasda and finer markings. Larva light yeilowisli brown or 
greenidi with two dorsal lines. Head and thoracic shield brownish black, flecked; 
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9 mm. long. The lanrse spin nests among the needles. Pupate in the ground, where 
the larvse hibernate. 
Distribution: Europe (Germany). . 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3,. p. 285. 
NtJssLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., pp. 412, 413, figs. 344, 
345. 

Dasyneura abletiperda Hensehel; Dasyneura plceae Hartig. 

(Spruce Gall Midges. It'onididae [Cecidomyiidse]; Diptera.) 

Host: Spruce. 

Injury: Attack twigs at the base of needle clusters, injuring dormant buds and 
sometimes killing entire twig. 
Description: Europe (Germany). 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 454, 455. 

Reseliella piceae Seltner. 
(Spruce Seed Midge. Itonididee [Oecidomyidfle] ; Diptera.) 

Host: Spruce. 

Injury: Breeds in the seed. 

Description and injury: Fly, yellowish red with dark bands, 2-4 mm. long. Larva, 
4 mm. long, rose-red. Eggs laid in young green cones. 

Distribution: Europe. ^ 

SoRAUER, P. BFandbuch der Pflanzenkrankheiten ed. 3, vol. 3, 1913, pp. 448, 449. 

H. OTHEB INSECTS ATTACKING SPRUCE (PICEA). 

HEMIPTERA. 
AphUUdiB. 

Lachnus groBBUB Kaltenbach, L.fasciatuB Kaltenbach, L. picex Walker, and L. pinicola Kaltenbach 
plant lice; Europe; attack stems, twigs, and tender growth. 

Coccldie: 

Unarmored— 

Phenaeocctbs picex Low; Europe; Picea exceUa. 

Physokermes picex Schrank; Europe; Picea alba, P. excelsa, P. pungens, P. BitchermB. 
Armored — 

SyngenaspiBparlatorexSulc; Bohemia, Bosnia; Picea excelsa, P. omorica. 

COLEOPTERA. 
CarabldsB. 

CalathuBfiiBcipeB Goeze, OphonUB pubeBcenB Milller, Harpalus xneuB Fabricius, and Pterostichus lepidus 
Leske, ground beetles, are destructive to the seed in Europe. 

Elateridae. 

Lacon sp. near davidi Fairmaire; India; breeds in trunks of Picea morijida. 

Cerambycldse. 

TeledapuB dorcadioideB Pascoe; a wingless longicom; India; breeds in trunks of Picea morinrla. 
Leptura rubriola Bates; India; breeds in the trunks of Ptcea morirMfa. 

Ipidae. 

CryphaluB morinda Stebbing; India; attacks Picea morinda. 
HyloBtes cuniculariuB Erichson; Germany; attacks bark and roots. 
HylurgopB glabrattiB Zetterstedt; Germany, Siberia. 
PhloeoplUhorttB rhododactylus Mannerheim; Europe; Picea ciceUa^ 
PKl(zophthoruB BpinulosuB Rej; Europe; attacks branches. 
PttyopJukoruB excvlptUB Ratzeburg; Europe. 
DryocatcB irtdicuB Stebbing; India; attacks Picea morinda. 

Platypodldse. 

CroBBotaratiBConiferx Stebbing; India; bores in wood of Picea morinda. 

27811^-18 6 
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LEPIDOPTERA. 

TanrUhltltUmana Froellcbs; Oernumy; attacks ahaots- 
EnraDOiiuatldn. 
ATffTOthiailtaniinaUllaZeil.; Geiiaaaj; attacks buds imd yaung shoola. 



reDtniMUUiue. 

LffxoBeniaCui pini RBtieburg; the small spruce sawfly: Europe: detallates and injuies Duds a 

young sboots. 
£|Va»nAnatwsmb^u(FaUenBnd£.ni«nuHarllg; Eoiope; deloUatoTS. 



I. BBTTBH KNOWN IMPOBTANT PESTS OF LARCH (I^BIX). 
Eftophycs laileta von Tubeul. 
(Larch Blister Mite. Eriophyidte; Acarinn.) 
BoH: Larch [Larix deeidua {euTopmd)\. 
Ii^ury: Forme gall-like deformationa of the t«rmiiukl bud. 



FiO- M.— Spruce wood wasp (Sirex tptclrum): Adnlt attacking Pimo. (Batbey). 

Description and biology: A four-legged blister mite which fonna gall-like ewelUngs of 
the terminal or axilaiy buda. Very easy to introduce on nuraery atock. 

Dittribution: Europe. 
VON TuBBVP. Foret. naturw. Zeitschr., 1897, Bd. 6, pp. 120-124, 3 figs. 

Cdleopboialarieclla HUbner. 

(Larch Needle Miner. Elachistidie; Lepidoptera.) 

Sotl: Larch [Larix decidua {europsea)]. 

Injury: Attacka early buda and mines the needles. The injury is great. Easily 
introduced in nursery stock. 

Description and biology: Adult moth 3 mm. long, with wing expanae 9 mm., fore- 
wing browniah gray, faintly shining, wings fritted with long hairB. Larva dark 
reddish brown, the little head, thoracic shield, and anal portion dark, 5. mm. Icmg. 
The larva mines needles and liuds. Pupates in a sack or case. 

DiilrUnUion: Europe. 
S0RA.1TER, P. Handbuch der Pflanzenkrantheiten, 3d ed., 1913, vol. 3, p. 253. 
NttssLiH, Otto. Leitfoden der Fontinsektenkunde, 2d ed., pp. 431-133, figs. 

366, 367. 
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AlCftMUila iBTUaMla H. 8. 

(Larch Shoot Moth. Hyponomeutidte; Lepidoptera.) 

Host: Larch (Laru europxa). 

Injury: Very injurious to young ahoota. 

Dexriplian and btoiogy: Larva A-T mm, long, bright yellow, with black head, feeds 
under the ' ark of young larch shoote. After hiberoating the l^rva is somewhat 
reddish with dark 
lines. Eggs laid singly 
at bases of needles. 

JHstributitm: Europe. 

SoRAUBR, P. Hand- 
liuch dw Pflanien- 
kiankheiten, 3d ed.. 
1913. vol. 3, p. 269. 

Dcndiallmiu slbbklu 

Tschetwwikirfl. 

(Larch Spinner. Lasi- 
ocampidfp; Lepidop- 

tera.) 

ifiMf; Larch. 

Injury: Considera- 
ble. 

Desmption: Similar 
to D. pint L, 

Diitributum: Ural. 

Rev. BnsB. Ent.vol. 
8. 1908, pp. 1-7, 3 



(Larch GallMoth. Tor- 
tricidse ; Lepidop- 
lera.) 

Host: Larch >L<aix 
evropsea). 

Injury: FomiB galls 
on twigs, giving ad- 
miaaion to disease or 
causing deformity. 
Lia' le to introduction 

in nlirsery stock during ro, «._La«!h gall moth (L«p«yrafa zrfw.*.).- Iijury. (Bartw.) 

the winter. 

Description and hiology: Moth, wing expanse 17' mm., forewinga grayish black 
with whitish fransvetse lines on the costal margin. Larva dirty yellow green with 
brown thoracic shield, 10 mm. long. The larva attacks the twigs at the axils of 
branches forming a' gall-like swelling. (See text fig, 45.) 

Distribution: Germany. 
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SoRAUER, P. Handbuchder Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 282. 

NtJ^ssLiN, Otto. Leitfaden der Foratinsektenkunde, 2d ed., pp. 422-424, figs. 

356, 357. 

Dasyneura lariels F. Lw. 

(Larch Bud Gall Midge. Itonididae [CeeidomyidsB] ; Diptera.) 

Host: Larch. 

Injury: Attacks buds, forming galls. 

Description and biology: Eggs laid at base of needle clusters. The larvae enter 
the dormant buds forming a gall-Uke swelling, and overwinter as very small larvae. 
They develop in the buds through the year. Pupate in cocoon in autumn. The 
attacked luds die. 

Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 454, 455. 

J. OTHER INSECTS* ATTACmNG LARCH (LARIX). 

HEMIPTERA. 
Apbidldn. 

LMhnus laricis Koch, a plant louse; Europe; attacks needles and young shoots. 

COLEOPTERA. 
Anobildse. 

Dryophilus pusillus Qyllenhal; Europe; attacks buds. 

IpidsB* 

Cryphalus intermeditu Ferrari; Germany. 

LEPIDOPTERA. 
Hyponomeutidae. 

Argyresthia IxoigaUda H. Sch.; Germany; attacks young shoots. 
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CORN; MAIZE. 

^ {Zea mays Linnseus. Family Gramineae.) 

Although the greater part of our commerce in com is in the nature of exports, there 
are always likely to be imports of seed corn from various parts of the world. Corn 
\a probably American in origin, and consequently there are few foreign pests not 
already widely distributed in the country. 

A. CORN INSECTS LIKEIiY TO BE IMPOBTED. 

>|( Araecerus f asciculatus De Geer. 

(Coffee-bean Weevil. Family Anthribidse; Goleoptera.) . 

Hosts: This weevil js polyphagous, feeding in dry food products and drugs, china- 
berries (Melia azedarach), dead cotton bolls, cornstalks, etc. 
Injury: Very injurious to food products and also to live corn. 



OOBN IN8E0T8. 85 
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Description: A mottled grayish weevil with short, blunt snout. Larva hairy. 
DistHhution: Cosmopolitan. 

Tucker, E. S. U. S. Dept. Agr., Bur. Entomology, Bui. 64, pt. 7, 1909, pp. 60-64, 

pi. 3, fig. 18. 
Chittenden, F. H. U. S. Dept. Agr., Bur. Entomology, Bui. 8, n. s., 1897. 

DIchocrocis punctlferalls Gu^4e. 
(Pyralidse; Lepidoptera.) 

Hosts: Maize, peach, pawpaw, ap^^e, orange, loquat, guava, cassia, custard apple, 
granadllla, banana, millet, Canavalia indicaf senna bean, Dahlia, castor bean, cacao, 
sunflower. 

Injury: Although primarily a maize pest, it is becoming quite a serious enemy of 
fruit trees in Cleveland District, Queensland. Breeds in pods of castor bean and 
cacao, and heads of sunflower in India. 

Description and biology: Adult measures about 24 mm. in wing expanse; color pale 
orange yellow, marked with numerous black dots on wings and body. Egg presum- 
ably deposited on leaf stalk near or at point of junction wil^ main stem or young fruit; 
larva on hatching penetrates into the hollow stalk or fruit, and after feeding for a time 
bores into the crown, in which it remains until ready to pupate. On leaving the 
crown of the fruit it crawls to some convenient crevice and constructs a loose silken 
web under which it transforms to a reddish brown pupa. 

Distribution: Australia, Japan, China, India, Burma, Ceylon. 

Jasvis, E. Queensland Agricultural Journal, 1913, p. 33, July. 
Maxwell-Lefboy, H. Mem. Dept. Agric. India, Vol. 1, 1907, p. 211. 

Siphonella pumlllonls Bjerk. 

(Corn Fly. Oscinidae; Diptera.) 
Host: Com. 

Injury: Mines stem and young ears. 

Description and biology: Fly yellow, thorax with three broad black stripes, abdomen 
with brown median line and four broad brown cross bands; beak very long and thin; 
appendages yellow; length 3-4 mm. I^arva 6-7 mm. long, shining yellowish white. 

Distribution: Europe. 

SoRAUER, P. Handbilch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 411. 

B. IMPORTANT CORN PESTS. 

HEMIPTERA. 
Cercopid». 

Tomaspit varia FabriciiK, T. postica Walker, T. lepidior Font.; South America. (See Sugar cane.) 

COLEOPTERA. 
Elateildse. 

Agriotes lineatus LinnsBus. (See Tobacco.) 

Chrysomellibe. 

Diabrottca graminea Ballou; Porto Rico; adults very injurious to flowers. 

Brachyrhinidn. 

JDiaprepes abbreviatua Linnseus; West Indies. (See Sugar cane.) 

LEPIDOPTERA. 
NoctuldaD. 

Sesamia cretica Led.; Europe, Asia Minor, Egypt, Sudan; bores in ears. (See Sugar cane.) 

OcUamistUftuca Hampson; South Africa; a serious pest. 

Cirphis leucosticha Hampson; East Africa; cobworm. 

PTTalldn. 

Pyraum nubiUUit Hfibner; Europe; bores in stalks. (See Grains.) 
CMlo simplex Butler; India, Formosa. (See Sugar cane.) 
Chilo auTicilia Dudgeon; India. (See Rice.) 

Hepialldae. 

Hepialiu humtUi Linnseus; Europe. (See Hops.) 



. MANUAL OF DANGEROUS INSECTS. 



(Gossypium spp. Malvacea*.) 



Many species of Sber yielding cotton are cultivated in various parts of the world, 
and the fiber ia a. very important article of world commerce. The great impetus given 
to seed selection in recent years has also caused considerable commerce in tbe various 
varieties of seed for plantiiiR. Practically the only serioua poaaibility of importing 
cotton insects is connected witli the eced and with lint when not thoroughly cleaoed 
of seed. There is also some danger of injurioue insects finding refuge behind the 
bagging of the bales. Owing to these dangers the Federal Horticultural Board has 
forbidden the importation of cotton seed except through the Department of Apicul- 
ture, and has placed restrictions on the importation of foreign baled cotton. 

Tbe cotton plant is one of tbe moat severely attacked cultivated plants, having a 
very long list of injurious insects. Although the majorit)' 
of these insects ore not liable to introduction, there is 
always a possibility that they may find entrance into the 
country in tbe folds of the b^^ng of bales or on eome 
food plant. 



Eriopbres K<>9*ypU Bonks. 

-^Cotton Blister Mite. Eriophyidre; Acarina., 

Host: Cotton. 
Fio. 46,— Cotion slater (Dili- Injury: Injurea tbe foliage, causii^ de^th to plsals 
dacui ci|watohH): Adult, ^j^ numerous. May be distributed on lint or 

(Maxwell-Letroy.) ^^ 

Deicription and Inology: A. tiny tour-le^ed mite which forms blisters on tbe leaves 
of cotton when very young, developing therein. This is a very serious pest. 

DutrUmtion: West Indies. 
Smith, Lonofield. Rept. Agric. Exp. Sta. St. Croix for 1912-13, Copenhagen. 19H, 

pp. 56-58. 

Dyadercua spp. 

(Cotton stainera. Pyrrbocoridee; Hemiptera.) 

Important spedes: This genus contains tbe following species, which are very injuri- 
ous to cotton because of their ba its of sucking tbe juices and staining the fi ei: 
D. andrex Liunfeue, West Indies, D. annuliger Uhler, West Indies. D. cardinalit 
Gerst&cker, of East Africa. D. cingulatus Fabriciue, India, Ceylon, Burma, Malay 
Peninsula, Australia, and Egypt (see text, fig, 46). D. delauneyi Lethierry, Egypt,. 
India, and tbe West Indies. D.fasdatui Signoret, Africa, D.fernaldi Ballou, West 
Indies, D. howordi Ballou, West Indies, D, inaularis, Fiji. D, nigrofasdalui Stil, 
West Africa. D. padjiais, llji. D. ruficollis Linnseus, Brazil, Peru, and Mexico, 
D. Mnguinarius, Cuba, D. M» Montrousier, New South Wales, D. iupersliliosKi 
Fabricius, Africa. ■^D. suturdlus 11. S., North America, West Indies. 

Hosts: Cotton, okra, eggplant, and various other plants. 

Injury: Serious, 

Description and biology: Adult active sucking i ugs, usually reddish or yellowish in 
color. The developmental stages are gradual, each nympbal molt ehowuig a litll« 
more of tbe wings. The eggs are small, oval, yellowish, laid in clusters on the ground. 
The insect in all stages lives by sucking the juices of the cotton plant, especially the 
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Bailou, H. a. Cotton Stainem. Weet India Bui., 1906, vol. 7, No. 1, pp. 64-85. 

Basu, S. K., andHuTT, H. L. Dynkrcu* cingulatia Fabt.: Crop Peet Handbook lor 

Behar and Oriaaa, 1S13, Dept. Agr. Behar and Orieaa, Calcutta, Leaflet 45, pi. 32, 

Aplon laDtboBtrlum Vftigoer. 

(East African Cotton Wuevil. Apionidffi; Coleoptera.) 

Host: Cotton. 

Injury: Borea in the fitem and holla. 

Deacripiion and tnology: A very small black weevil. The larva is yellovrish white, 
2 mm. loi^, curved and leglesa. It botes in the 8l«ni and roota aa well as in the bolls 
of cotton and is a very serious 

DutributioTi: German East 

Zacher, Fribdrich. Arbeit. 
Kaiserlich. Biol. Anst. f . Land- 
und Foratwirtschaft, band 9, 
heft I, 1913, pp. 157-163, figs. 
21-27. 

Aplon armlpes Wagner. 



ton in a rimikr manner in Nyaa- 

aaknd. (Zacher., 1. c, p. 156, 
fig. 21.) 

AnUionomus vcstltus Bohsmsn. 

vPeruvian Cotton-Square Weevil. 
Curculionidie; Coleoptera.) 

Soil: Cotton. 

Injury: Very injurious pest to Fiq.47.— FanniaQTOiionsquarfl*eeyU,4B»onoinu»ite»ii(u», 
squares in Peru. ™^'*- <'''w™) 

Deacripiian and biology: Adult weevil reaem'iles the Mexican cotton boll weevil 
(-4, ffrondig); length 2.5-4 mm.; o'llong-ovale, convex, blackUh piceons, rather closely 
clothed with elongate whitish scales, with indistinct oblique lighter iand on each 
elytron, the two forming a basal triangle. Pupa white, formed in fallen squares. 
Larva white, curved, legless; feeds in the interior of cotton squares which fall to the 
ground soon after the larva commences to feed. Egg oval, white, laid in square (see 
text fig. 47). 

Distribution: Peru. 
TowNSBND, C. H. T. Journ. Econ. Ent. 1911. vol. 4, No. 2, pp. 241-248. 
Pierce, W. Dwight. Proc. U. S. Nat. Mus. 1912, vol. 42. No. 1889, pp. 155-156. 
Pierce, W. Dwight. IT. S. Dept. Agric, 1915, Report 102. p. 12, pi, 2, fig. 3. 

EarlBS Insulana BolsduvBl. 
(Egyptian Cotton Bollworm. CymBidss; Lepidoptera.) 

Salt: Cotton. 

Injwy: Very injurious; the larvie feed in the oils and s'juarea. Adults have been 
captured in quarantine in a few bolls of cotton from tho island of Cyprus shipped for 
Ptop^tion and botanical purposes 
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Deteription and biology: Adult motli green, front mugs with two indistinct tines, 
hind wingB whitish. Larva lirownish to greenish with yellow Eecks 15 mm. long 
(see plate zvi, ligH. a, b, e, e, g, h). 

DutritnUion: Indtu, Siam, Burma, Australia, Africa, Cyprus. 
Z&CHBB, Pbiburich. Arbeit. Kaiserlich. Biolog. Anat. f. Land- u. Forstwirtschaft, 

band 9, heft 1, 1913, pp. 175-179, figs. 35-39. 

PMtlnophora goaantMlB Baundeia (GeleelilB). 

(The Pink Boll worm. GelecbiidK; I<epidoptera.) 

Host: CotloD. 

Injury: Breeds in the bolls, especially in the seed. Liable to be imported in cotton 
seed. Live specimens have been taken in quarantine in the United States. Some 
of these were in stray seeds in 
baled cotton. 

Description and biology: 
ifoiA— small, gray colored, lees 
than half an inch long, with 
long brown fringes on the 
wings. Pupa brown, less than 
half an inch in length. Larva 
white when very young, but 
becomii^ pink ; feeds in gre«i 
or ripe bolls, first attacMiig 
the leaves or outside of bolls; 
later it boree inside of the boll, 
feeding on the seed. The la^ 
val period is sometimefl verr 
greatly retarded. Eggs de- 
posited singly on leavM, 
stalks, and bolls hatch in a 
few days. (See text fig. 43.) 
Diilribution: India, Africa, Hawaii, New Caledonia. Has become established in 
the Laguna District, State of Coahuiia, Mexico. 
Maxwbll-Lbfrov, H. P. Indian Insect Peats, pp. 93-96. 
Haxwell-Lefrot, H. F. The Insect Feats of Cotton in India, Agricultural Journal 

of India, vol. 1, pp. 48-62. 
Basu, S. K., and Dutt, H. L. Crop Feet Handbook for Behar and Orissa, 1913, 
Dept. Agi. Behar and Orissa, Calcutta, Leaflet 44, pi. '31. 

PyKMlMMS ilmplei Walslnehom. 

(The Little Bollworm. Gelechiidse; Lepidoptera.) 

Hott: Cotton. 

Injury: Breeds in the bolla, especially in the seed. 

Description and biology: Adtdt moth light brown, with black and white markings, 
length 6 mm. Larva pink, 8 mm. loi^. Pupa l^ht brown, 5 mm. long. The species 
greatly resembles Pectinophora gosiypiella but is smaller and differently marked. It 
breeds in the same manner. 

Ditlribution: East Africa. 
HoRSTATT, H. Der Pflanzra, Jahrg. 10, beiheft 1, 1914, pp. 29-31. 
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Cotton Bollworms. 

Cotton boMworais: Eariiu imiuliiTio. Figs, a, A, Larva: b, injured cotton boll: c, inluied twifi; i 
adnlt moths. Earia chnmaiarla FiQ./, Adult. EaTiailabia Slo]\. Fio. d. Adult. (Mbi« 
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The Cotton Spittle-Tube Insect. 

>itt1e-tube insect ( JUncbenuo plnnUfx): F[G. a.— Eggs an cotton stem; t, eiK Imbeddsd in 
■ BB!; <i, nymph, IBdBTsold; *, cBlcareouBcaaeotnyDiph, ffldavBold;/, (jaae with 
u,j. .. I . ... .- ~^- view of adult. (MaxweJl-telroy.) 



*, lemflle; i, sidevi 



The Cotton Stem-Borer. 

30 stem-bonir (Spimnvlaa fotinpll); a, Larva in stalk; b, larva; e, pop* In at 
<. adult: , adult on idant; n. parasite. (Miucwe11-I.efro;.) 




Cotton Weevils. 



Fia. 1.— Cottonseed weevll(jlfara 
IPhi/t'iiiisp.y. Adults, pups, 1g 
iOiutaocacoia nottupii) , adu] t. 



3. — Cotton-atem wrtvll 



COIION INBBOTS. 



ContarlQla i^MrpU Fell. 



(Cotton Flower Bud Mi^got. Itonididee. Cecidoniyiidee; Diptan.) 

Soits: Cotton, wild cotton, privet. 

Injury: Very serious peat of the flower buda in Antigua. 

Dueription and biology: Adult fly 1 to 1.5 mm. long; face fuacouB, yellowieh, eyes 
lai^, black; meeonotum dark brown, the submedian lines yellowish; scutellum and 
poetscutellum yellowish; 
abdomen greeniah yel- 
low. Pupa formed in 
ground. Larva 2 mm. 
long, changing from 
white to yellow or orange 
ae it grows; infests the 
flower buds of cotton, 
causing the bracts to flare 
and squares to drop (see 
text fig. 49). 

DigtrUnttion: Antigua, 
St. Croix. 
Ballou, H. a. The 

Flower-Bud Maggot of 

Cotton, West Indian 

Bull., vol. 10, No. 1, 

pp. 1-28, figs. 1-9. 



(Red Mi^got of Cotlon. 
ItonididiE [Cecidomy- 
iidie]; Dipteta.) 

Host: Cotton. 
Injury: Killa growing 
part of plant by girdling 

Degeription and injury: Adult fly very small. Larvx, red ma^ota, feed under the 
bark of the stems of the cotton plant, which they may completely girdle, causing the 
death of the parts above. 
Distribution: Barbados, Mont- 




.— Cattan Bonet bud-maggDt< Oiniarjn 



. (BbIIou.) 




ORTHOPTERA. 

Acrldlldn aad LocnstMs. 

CliTalogonui Iraclinpterui 
Indin. 



OryUMilpa s/rioiTw Fai\as: India, Africa. New Holland, Tropfrol Ks 
Scikadactnlui moturrotui Unnr; F.g}i>t, Sudui, India. (See text 
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HBHIPTEBA. 

i; mBkes tubes on 9t«iiui, soaks Juices, (Bee pi. SVII.) 



Oisearmai goitipimu Distant; ol West Alrlca; 0. dudfum 
Cosla oI Egypt; O. Ixtat Kirb; oI Ceylon, India, BnrmB 
OntopiUut jtuidrlffuuatas Fabilclus: Australia; oviposits In 



Distant ol West Afriea; 0. liptJiBipiiHi, 



It cricket (ScUiodaclfim vuiailn 
COI-EOPTERA. 



IHBxweil-Letroy.) 




BapresUdte. 

Sphemp'ai nejl. 
piatfXVili.) 



[t flg. £3), Egypt, imd S. smrpH Kerr, India; bote In stalks. (^ 
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CureulionldaB. 

PhylaitU sp.; India; and Ckuterocereodei goappii Pierce, Peru; bores in stalks. (See pi. XIX, figs. 2, 3, 
4.) (Pierce. W. D., U. S. Dept. Agr., Off. Secy., Report 102, 1915, plate I.) 

■ 

Antluibldfe. 

ajcilra^centf faacietdattu DeCker; India; breeds in seed (see pi. XIX, fig. 1.) (See Corn.) 

LEPIDOPTERA. 
Pliyeitidie. 

Phffcita infusella Meyrick; India; attacks buds.. 

Fyralidn. . 

Cryptoblabes gnidiella Miller; Kgypt, Europe; breeds in boils. 
Sylepta derogata Fabrlcius; India; rolls leaves. 

Cossldse. 

Zetizera coffex Nietnor: Orient: bores in stalks. (See Coffee.) 

OymbldaB. 

Eariaafabia Stoll. (see pi. XVI, fig. d) of India, Ceylon, and Australia; E. ehromataria Walker (see pi. 
XVI, fig. /) of India and Togo; E. plaga Feld. of East Africa; E. chlorana Hflbner of Egypt and Java; 
E. gossypii of Egypt: boll worms. 

IV^octuldie. 

Euxoa segetis SchifTermiller; Europe, Asia, East Africa, Canary Islands, Madeira, South Africa; cut- 
worm. 
Prodenia litura Fabrlcius; Egypt, Uganda, India, Philippines; defoliator. 
Diparopsit etutanea Hampson; Africa; boll worm. 
Sacadodea pynUia Pyar; South America, Trinidad; boll worm. 
Tarachc catena Sow.; India; defoliator. 

Diacrisia obliqua Walker; India, Japan, China; defoliator. 

Ltsnnantriidie. 

Porthesia virguncala Walker; India, Uganda; defoliator. 

COWPEA. 

( Vigna ungukidata WaJp. Family Leguminosse.) 

The cowpea is extensively raised in the country as well as many other parts of the 
world. Shipments of the peas might easily introduce pests. (See Beans, Peas.) 

CRUCIFDRS. 

(Family Cruciferae.) 

Various insects attack several species of crucifers and for convenience are grouped 

under a general heading. 

Phyllotreta spp. 

(Orucifer Leaf Beetles. Chrysomelidse; Coleoptera.) 

Species: Ph. undulata Kutsch; Europe; cultivated crucifers. Ph. nemorum Lin- 
naeus; Russia; rhubarb, hops, cabbage. Ph, atra Fabricius; Europe; crucifers. Ph. 
crudjerx Goeze; Europe; crucifers. Ph. nigripes Fabricius; Europe; cabbage, rad- 
ish, horseradish, rape, Reseda. >|<P/i. armoracise Koch; Europe, introduced into 
North America; crucifers, horseradish. 

Injury: The adults of all of these species feed on the foliage of cruciferous plants. 
The larvae are not all known but they usually attack the stem or roots. The fact that 
two of the species have been introduced into this country indicates the possibility of 
the others also gaining admission. 

Description: The first two species are yellow striped, the others unicolorous. 

SoRAUER, P. Handbuch der Pflanzenkrankhelten, 3d ed., 1913, vol. 3, p. 525. 
Chittenden, F. H. U. S. Dept. Agr., Div. Entomology, bul. 9, n. s., 1897, pp. 21-28. 
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Ceutorhynchus contnfctus Marsh. 

(The Charlock Weevil. Curcullonidse; Coleoptera.) 

Injury: This minute weevil sometimes does great harm early in the season to young 
sprouting mustard plants by devouring the germinating seed or the young plant just 
below the surface of the groimd. 

Host: Charlock, {Braasica arvensis Linn.) 
Ormerod, E. A. 17th Report, Injurious Insects, p. 74. 

CUCURBITS; MELONS; CUCliMBEB. 

(Family Cucurbitaceee.) 

There are ma^y species of melons grown in various parts of the world, but the only 
danger of- importation comes from pests of the seed and fruit. 

A. BETTER KNOWN CUCURBIT INSECTS LIKELY TO BE IMPORTED. 

EpUachna spp. 
(Cucurbit Ladybird Beetles. Coccinellidae; Coleoptera.) 

Species: Epilachna chrysomelina Fabricius; Mediterranean region, Sudan, German 
East Africa; cucurbits, Sesamia. E, S8-punctata Fabricius; .Asia, Malaysia, Australia; 
Solanacese, Cucurbitacese. E. dodecastigma Mulsant; Asia, Malaysia, Australia; 
Solanacese, Cucurbitaceae. E. argus Fourcroy; Southern Europe; Bryonia cKoico and 
other cucurbits. 

Injury: Defoliate. 

Description: Beetle of E. chrysomelina round, very convex, yellowish red with sii 
round black spots on each elytron; length 7-9 mm. The larvae as well as the adults 
feed on the foliage. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 477. 

Aulaeopliora ollvierel Gu4rin. 

(Banded Pumpkin Beetle. Chrysomelidse; Coleoptera.) 

Hosts: Cucurbitacese, pmnpkin, marrow, cucumber, gourd, peach, nectarine. 

Injury: Very serious. The adults skeletonize the leaves, and eat the flowers; the 
larvae feed in the roots and lower parts of the stem. 

Description: Beetle about 8 mm. long; orange yellow with large black spots at 
humeri and beyond middle on each elytron. The adults are rather gregarious in 
habits. 

Distrihvzion: Australia. 

French, C. Handbook of Destructive Insects of Victoria, pt. 4, 1909, pp. 123-127, 

pi. 81. 

Baris trsegardhl AuriviUius. 

(Melon Weevil. Curculionidae; Coleoptera.) 

Hosts: Sweet melons. 

Injury: Breeds in the fruit among the seed. 

Description and biology: Adult weevil 4 to 6 mm. long, black, with a long slender 
curved beak, antennae elbowed and clubbed. Pupa white, with appendages folded 
beneath. Larva white, legless, with light brownish head. 

Distribution: Sudan. 

King, H. H. Fourth Kept. Wellcome Tropical Research Laboratories, 1911, vol. B, 
Genl. Science, p. 137, pi. 8, figs. 1, 3, 4, 6. 



INSECTS OF CUCURBITS, CURRANT, CUSTARD APPLE. 93 

Carpomyla pardallna Bigot. « 

(Melon Fniit Fly. Trypetidse; Diptera.) 

Hosts: Melons. 

Injury: Serious. 

Description and biology: Adult fly, wing expanse 11 mm., wings with three yellowish 
bands, color light brown, thorax with black and white spots. Larva feeds in fleshy 
fruits, pupates in the soil. Egg laid in skin of fruit. 

Distribution: India. 

Maxwell-Lepkoy, H. M. Mem. Dept. Agric, India, 1907, vol. 1, No. 2, p. 229, 

fig. 72. 

Daeus cucurbits Coquillett. 

(Cucurbit Fly. Trypetidce; Diptera.) 

Hosts: Cucurbitacese (melons, gherkins, etc.), tomatoes, beans. 
Injury: Breeds in fruits and stems. 

Description and biology: Fly marked with red, brown, yellow, black, and white; 
wing with brown band and apical spot. Eggs laid on skin of fruit. 
Distribuiion: India, Ceylon, Hawaii. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 415, 416. 

B. OTHER IMPORTANT CUCURBIT INSECTS. 

DIPTERA. 
Trypetldie. 

CeratUis capUata Wiedemann, attacks squash. (See Fruit.) 

Dactu/erruginmu Fabridus; India, etc. (See Fruit.) 

Baetroe€ra trponi Froggatt; Orient. (See Fruit.) 

Rhagoletis pardalina Bigot; India; attacks fruit. 

LEPIDOPTERA. 
Pyralidn. * 

r^Pionea/erruffolis Hiibner; Europe, Asia, North America. (See Cabbage.) 

CURRANT. 

See Gooseberry. / 

CUSTARD APPLE; SOUR SOP. 

(Annona spp. Family Anonacese.) 

Tropical trees cultivated for their large fruits. Some of the species have been 
introduced into Florida. 

A. A BETTER KNOWN SPECIES UKELY TO BE IMPORTED. 

Anonnpestts bengalella Ragonot. 
(Custard-apple Caterpillar. Phycitidse; Lepidoptera.) 

Host: Custard apple (Annona squamosa). 
Injury: Injures fruit by tunneling. 

Description: AdaU female length 22 mm. ; fore wings dark green, hind wings brownish- 
gray witii purplish tint, head and thorax brownish-ochreous, abdomen ochreous. 
Distribution: India. 

Moore, F. Indian Museum Notes, 1896, vol. 3, No. 3, p. 106. 

B. OTHER IMPORTANT ANNONA INSECTS. 

HEMIPTERA. 
Coccldie: 

Armored — 

Af-pidiotut {Chrytomphalus) pergonatus Comstock; Porto Rioo; Annona reticulata, A. muricata. 

AiUacaspis miranda Cotkenll; Mexico; Ann(ma cherimola. 
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C({rcld]B— Continued. 
Unarmored— 

OeroplasUt denudatus Cockerell; Grenada, Antigua, Demerara; Annona murkata. 

CeropUuUa ^uadrilineatut Newstead; British East Africa, Uganda; Annona murieata. 
:>|c OtroptUo yuccas CJoquillett; Mexico, California; Annona cherimola. 

Coccus marnbpialia Green; Ceylon. 

Icerya alboluUa Coclcerell; West Africa; Annona squamosa. 

Lagosinia strachani CoclxnU; W. Africa; Annona squamosa. 
:ll/:Pseudococcu8 hromelix Bouch^; Hawaii; Annona murkata. 
:i^8aissetki nigra Nietner; West Indies; Ceylon. 

LEPIDOPTERA. 
Pyralldie. 

Dkhocrocis jmnctiferalis Gu^te; Queensland. (See Com.) 

DIPTERA. 
TrypetldA. 

Anastrepha fraterculus Wiedemann, attacks Annona humboUUiann. (See Fruit.) 

Ceratitis capitata Wiedemann; attacks Annona murkata. (See Fruit.) 

Ceratitis anonx Graham; Africa; attacks Annona murkata. (See Fruit.) 

CYPKESS. 

(Cupre88tL8 spp. Family Juniperacese.) 

Trees or shrubs with aromatic evergreen foliage in Central America., (lalifomia, 
Arizona, Southern Europe to Southeast Asia, valuable for timber and ornament. 

INSECTS INJUBIOUS TO CYPRESS (CUPRESSUS). 

HEMIPTERA. 
CocckUe: 

Armored— • 

:|c Chionaspis strkUa Newstead; Algeria, Egypt, California, Ariuma. 

Diaspis visci Schrank; Europe; Cupressus fundnis, C, glauMf C. maeroearpa, C. pyramidnlU, C. 
sempertfirens. 
Unarmored— 

OuerinkUa serratulx Fabricius; Algeria, Southern France. 

COLEOPTERA. 
BuprestldiB. 

Dkdoxus scalaris L. & G., and p. erffthrurus White; Australia; bore in Cupressus lambertkina, 

BIBLIOGRAPHY. 

LiNDiNGEB, L., Die Schildl&use (Coocidse), 1912. 
Fbooqatt, W. W., Australian Insects, 1907. 

CYPRESS; CEDAR. 

( Chamxcyparis spp . Family Juniperacese . ) 

Evei^reen trees of North America and Japan, highly valued for timber and useful 
ornamental trees. 

INSECTS INJUBIOUS TO CHAM^CYPABIS. 

HEMIPTERA. 
Cocddae: 

Armored — 

Dkupu visci Schrank; Europe; Chamxeyparis nuikaensis, C. obtusa, C. pisifera. 

BIBLIOGRAPHY. 
LiNl>iNOE]i, L. Die Schildlause (Coccidse), 1912. 

DATD PALM. 

{Phoenix dactylifera. Family Palmacese.) 
A palm cultivated for its fruit, the date of commerce. (See Palms.) 
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DOGWOOD. 

{Comtts spp. Family Gornaceae.) 

Hardy ornamental shrubs or trees of the northern heiqaisphere and Peru. The bark 
of some spedes is used in obtaining a substitute for quinine, for tooth powder, black 
ink, etc.; the bark of the roots yields a scarlet dye, the wood is hard and good for tool 
handles. 

IMPOSTANT DOGWOOD INSECTS. 

HEMIPTERA. 
Cocddie: 

Armored — 

CMonaspis scUicis Linnaeus; Europe; Comua taiiffuinea. 
Unarmored— 

Lecanium corpli Linnseus; Europe; Comtu ianguinea, C. tericea. 

DUBRA. 

See Sorghum. 

EGGPLANT. 

{Solanum melongena. Family Solanacese.) 
A tropical vegetable now extensively cultivated in this country for its fruit. 

A. EGGPLANT INSECT LIKELY TO BE IMPORTED. 

Leucinodes orbonalls Gu^^. 

(Eggplant Fruit Borer. Pyralidfle; Lepidoptera.) 

Host: Eggplant. 

Injury: Bores in the fruit. 

DescriptioTk and biology: Adult wing expanse 24 mm., white, fore wing with fulvous, 
black and ferruginous markings; hind wing white, with black lines and specks. 
Larva about 15 mm. long, flesh color, with brown head and shield; a few short hairs 
on round dark spots. 

Distribution: India, Java, Burma, Ceylon, South Africa. 

Maxwell-Leproy, H. M. Mem. Dept. Agric. India, vol. 1, 1907, p. 214, fig. 65. 

B. IMPORTANT EGGPLANT INSECTS. 

DIPTERA. 
TrjrpetidsB. 

Lonchsea spUndida; New Zealand, Australia, Oceanlca; attacks fruit. (See Tomato.) 

LEPIDOPTERA. 
Xoctoidn. 

Micromima olivia; Cuba; leaf roller on tomato, tobacco and eggplant. 

( Ulmus spp . Family Urticacese . ) 

Ornamental deciduous trees distributed throughout the colder and temperate 
regions of the northern hemisphere, some of them much valued as avenue trees. 
The wood is very hard and valuable in the manufacture of implements. 

IMPORTANT ELM INSECTS. 

HEMIPTERA. 
AphJUJdae. 

Colopha compressa Koch, Eriosoma lamiginasa Hartig, Tetranewa pallida Haliday, Eriosoma tUmi 

LinnsBus, ToraTUura tdmi DeGeer; Europe; attack foliage of elms. 

Coccldie. 

Armored— 
ChUmaspia scUicis Linnseus; Europe; Ulmus campestris. 
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Cocddn— Continued. 
UnajiDoretl — 
i):Sonyparfa aparia Uodeer; Europe. 

Outriniella nrratulx Fabrlclua; Italy. 

LtcaiUun anylt lAoamoK; F.arope; Ulmtu campalrii, TLmmOana. 

COLEOPTEEA. 

SlnoijJim pn/omiM ScLr.; Furope; bores in branches. 
Xj/Ionita rrtitsut Olivier; Europe; borea in braQi^bea and trunks. 

and L, rutUam Fabrlclus; Europai bore In th 



MrtolonihahippofailaalTahriptaataid M. mdt^aitiha Liansevs; Europo; larrsln^un 



Atolalia aria Solsk;; India; bor«9 in trunks. 
Obtrea (inmrfi LinnECue; Europe; bored in pith o 
stock of cork elm. 



' MoQiislii atmiina Linnnus; Europe; makea galleilee undar 
the bark and in injured branches. 

OtAuUi alnl Lionffius; Euiope; miDOB the leaves ol <7Ini» 
campatrlf, 

Orciala ftrrutitteuj Uaisham and 0. mfut OUrler: Europe; 
mine the leaver 

scoirtidK. 

PtetroUtu kraalii Eiohhoff: Busda: Ealleriea tn'^Bik. 
Plilmblui vlaaCut Fabridoa; German}', BuSEda; galierlea in 

bark. 
ScolyliKlitlvt tnitfer Eicbhott; Bne^; gaileiiea in bark of 

branches. 
ScolifloclieiiH iittcki Slral.; Rusda; galleilee In baric ot smooth 
FiQ. 53.— Elm baikbeetlB (SwIjrtM bark ehna. i 

nmltiitTiattu): Adult. (NOaaUn.) ScofjrtuJ Ixcii Chapuia and S. pvfaatu Fabrtciua; Europe; 

galleries in bark ol Cope and branches. 
ScolirMa mali Becbat.; Europe. 

ScolirtM muUiitriatat Marsham; Europe (eee teit flg. S3). 
SBrfyduwoi^ftuFabridoa; Europe; attacks all parts of tniQkand branches. 
Xrlrtona dryograpliiu Eatteburg and X. mono^opSut Fabrlclus; Europe; galleries in wood. 

LEPIDOPTEEA. 

Cmti&K. 

Coanu couM Linnsua; goat moth; Europe; boras in wood. (See Willow.) 
'Ztuura pjniTa Linnffiua; Europe; bores in wood. (See Horse cheatnut.) 



Xylina locia Hott.; Europe. (See Plum.) 

Geometrldse. 

Boarmia crtpamiiarla Hflbnar; Europe, Aai 
rfiftcrniatl'/oliarla Llnnreus; Europe; defolla 
Ltttniiadilulala BaKih.; Europe; deloliato 



SOKiDBH, P. Haodbuch der FBanienkrankheiten, 3d ed., 1913, v 
NUaauH,0. LdCtadeader FDr3tln9ektenkiinde,2<Jed.,iei3. 
Hess, R. Der Forstschuti, 1«9S, 1900. 
SiEDBiHa, E. P. Indian Forest Insects, Coleoptera, 1B14. 
BABaAQLi, P. Rassegna Blologlca Eincofori Europe!, 18B3-S?. 
LiNDiNaER, L. Die SchUdBuae (Cocddie), 1B12. 
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EUCALYPTUS; GUM. 

{EluxUyptua spp.) 
Valuable Australian treea recently introduced into California. 

A. BETTER KNOWN BUCALTPTUS INSECTS UKBLT TO BB IMPORTED. 

Bftietis piofana Ftbriclas. 

(Gum-tree Bug. Coreidse; Hemiptera.) 

HosU: EucdlyptuM vminalia^ Acacia deevrrentt A, moUissimay orange, other citrus 
fruits. 

Injury: Sucks the juices from tender twigs, causing death of the new parts. 

Description: A large brown bug about an inch long, with long sucking proboeda, 
with acute teeth at posterior comen of thorax. Greatly resembles Leptogloinu. 
The immature stages are soft and marked with yellow. 

DisHbution: Australia. 

FuENCH, r. Handbook of Destructive Pusects of Victoiia, pt. 4, 1909, pp. 68-71, 

pi. 70. 

Stigmodera Iimos Qehin. 

(She-Oak Boot Borer. Buprestidee; Coleoptera.) 

Hosts: She-oak and Bull-oak (Casuarina); also Eucalyptus. Adults frequent 
flowers of Melaleucay etc. 

Injury: Tunnels in the lower portions of the trunk of trees. 

Description and biology: Beetles large yellowish brown with dark blackish legs. 
Larvse large yellowish white with powerful jaws. The eggs are laid in areas cleared 
by the female in the butts of the trees. The larvee bore in and down through the 
wood for several feet. 

Distribution: Australia. 

French, C. Handbook of Destructive Insects of Victoria, pt. 5, 1911, pp. 114-116, 

. pi. 121. 

Phoraeantha trlcuspls Newman; Phoraeantha recurva Newman. 

(Yellow-box Borers. Gerambydde; Coleoptera.) 

Hosts: Ev^calyptus viminalis. 

Injury: Very destructive borers. 

Description: Beetles light brown with darker markings on the elytra. The head 
and thorax are very dark brown. Pupx yellowish white. Larvx bore in the wood. 
Eggs are deposited in crevices in the bark. 

Distribution: Victoria. 

FiuiNCH, 0. Handbook of Destructive Insects of Victoria, pt. 5, 1911, pp. 70-73, 

pi. 112. 

Dlstlcbocera macleayi Newman. 

(Feathery-homed Yellow^box Borer. Cerambycidse; Coleoptera.) 

Hosts: Eu>calyptus stuartiana, E, viminalis. 

Injury: Bores in the wood. 

Description: Female beetle reddish brown in color, larger than the male, which is 
black with beautiful featherlike antennse. Pupa yellowish white. Larva dull, 
yellowish white, unusually tapering at. apex. The adults frequent the flowers of the 
^jeptospermum bushes. 

Distribution: Australia. 

FaEKCH, C. Handbook of Destructive Insects of Victoria, pt. 5, 1911, pp. 96-98, 
pi. 107. 

27812—18 7 
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Tiypliocliaila mastafsl Pasooe. 
(Masters' Gum Borer. Cerambyddse, Coleoptera.) 

Hoits: Eucalyptus amygdalinay E. globulus. 

Injury: Bores in the wood, the larvn taking sevend years for development. 

Description: Adult over an inch long, with long antennoe, brown, with broad yellow 
elytral band; thorax laterally dentate. Pupa elongate white. Larva cylindrical 
yellowish, with small head and broader prothorax, chitinous. 

Distribution: Australia. 

French, C. Handbook of Destructive Insects of Victoria, pt. 4, 1909, pp. 9&-101, 

pi. 76. 

Blmia f emonlls Saunders. 

(Apple-gum Borer. Oerambyddse; Coleoptera.) 

Host: Eucalyptus stuartiana. 

Injury: Bores in the trunk, causing much damage. A severe scar appears on the 
surface of the bark where the burrow commences. 

Description: The sexes are different in appearance, the male having antennse much 
larger than the body; the female antennse considerably shorter than the body. Elytra 
with yellow band at base, remainder of elytra brown. Head, thorax and tip of ab- 
domen yellow in female; head and center of prothorax brown in male. Larva of 
female much broader, less attenuate, and with larger prothorax than in adult female. 

DistribuMon: Australia. 

Fbench, C. Handbook of Destructive Insects of Victoria, pt. 4, 1909, pp. 110-113, 

pi. 78. 

Strongylorhlnus ochiaeeus Schaum. 

(Red Gimi-tree Weevil. Gurculionidse; Ooleoptera.) 

Host: Eucalyptus tnelliodora. 

Injury: Larvae bore in twigs causing gall-like deformation. Very injurious. 
Description: A reddish-brown weevil about 12 mm. long with short, stout beak. 
Larva curved, legless, white, makes a cone shaped burrow in the wood. 
Distribution: Australia* 

Fbbnch, C. Handbook of Injurious Insects of Victoria, pt. 4, 1909, pp. 128-130, 
pi. 82. 

B. OTHEK IMPORTANT EUCALYPTUS INSECTS. 

HEMIPTERA. 
CoecldsBt 

Armored — 

Aspidiatus (AonidieUa) miniatx Green; Australia; Eucaljrptus miniata. 

Aspidiatus alattu Froggatt; Australia; Eucalyptua rostrata. 

A8pidiotu8 c(mfu9U8 Froggatt; Australia. 

Atpidiotus tcumanix Qreen; Australia. 

ChionaspU frenchi Green; Australia. 

Lecaniodiaspis convexus Frog^tt; Australia. 

Lecaniodiaspisfrenchi Froggatt; Australia. 

Lecaniodiaspis newmanni Froggatt; Australia. 
Unarmored— 

Apiomorpha attenuata Froggatt; Australia. 

Apiomarpha bduerleni Froggatt; Australia 

Apiomorpha calpcina Tepper; South Australia; Eucalyptus dumosa, E. oleosa. 

ApioToorpha conica Froggatt; Australia; Eucalyptus viminalis, E. wncinata, 

Apiomorpha duplex Schrader; Australia. 

Apiomorpha ellipsoidalis Tepxwr; Australia. 

Apiomorpha florcais Froggatt; Australia. 

Apiomorpha helmsii Fuller; Australia. 

Apiomorpha karschi RUbsaamen; Australia. 

Apiomorpha maliformis Fuller; Australia; Eucalyptus patens. 

Apiomorpha minor Froggatt; New South Wales; Eucalyptus hsemastoma. 
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CoecldaD— Continued. 
Unarmortd— Contlnaed. 
Apiomorpha nwnita Sohrader; Australia; EuaUyptut rolnuta, S. iiderophloia. 

Apiomorpha otricola Schrader; Australia; Eucdlyptut hama^oma, E. gracilis, E. leueoxylon, E. rottrata. 
Apiomorpha ovieoloides Tepper; Australia; Eucalyphu inerastata. 
Apiomorpha peduneuUUa Fuller; Australia. 

Apiomorpha pharetrata Sohrader; New South Wales; Eucaifptui tieberiana, E. eorftmbota, E. eapitelUUa, 
Apiomorpha pileata Sohrader; New South Wales. 
Apiomorpha pomiformis Froggatt; Australia; Eucalyphu rottrata. 
Apiomorpha rugosa Froggatt; Australia. 
Apiomorpha teitilis Froggatt; Australia. 
Apiomorjpha $loanei Froggatt; Australia. 

Apiomorpha strombylota Tepper; Australia; EuaUvptut ineratwta. 
Apiomorpha thomtoni Froggatt; Australia. 
Apiomorpha wmMlata Froggatt; Australia. 
Apiomorpha urnalis Tepper; New South Wales; Eucalffptut undnata, E. gracilis, E. melliodora, E, poly- 

anthemos. 
Apiomorpha variabilis Froggatt; Australia; Eucdlyptfu piperita, 
Aseelis attenuata Froggatt; Australia; Eucalyptus piperita. 
Asee^is echiniformis Fuller; West Australia; Eucalyptus tsssdlaris. 
Aseelis prsemollis Schrader; Australia; Eucalyptus corymbosa. 
AsceUs sehraderi Froggatt; Australia; Euealypttu corymbosa. 
Ceronema caudata Froggatt; Australia; Eucalyptus robusta. 
Ctenochiton eucalypti Maskell; Australia; Eucalyptus siderophMa. 
Briococcus eonfusus Maskell; Australia; Eucalyptus vimindlis. 
Eriococcus coriaceus Maskell; Australia. 

Briococcus eucalypti Maskell; Australia, Tasmania; Eucalyptus diversieolor. 
Eriococcus simplex Maskell; Australia. 

Eriococcus crofti Froggatt; Australia; Eucalyptus piperita, ^ 

Eriococcus gregarius Froggatt; Australia, New Zealand. 
Eriococcus irregularis Froggatt; Australia; Eucalyptus piperita, 
Eriococcus serratilobis Green; Australia; Eucalyptus gracilis, 
Eriococcus picta Froggatt; Australia. 
EriocMcus tesselatus Frog^tt; Australia. 
Eriococcus spiniger Maskell; Australia. 

Eriococcus tepperi Maskell; Australia, Tasmania; Eucalyptus globulus, 
Opisthoscelis conica Fuller; Australia. 
Opisthoscelis fibtUaris Froggatt; Australia. 

Opisthoscelis globosa RUbsaamen; New South Wales; Eucalyptus capOellaia, 
Opisthoscelis maculata Froggatt; New South Wales; Eucalyptus gracilis, E. leueoxylon, 
Opisthoscelis mammularis Froggatt; Australia. 
Opisthoscelis maslcelli Froggatt; Australia. 
Opisthoscelis nigra Froggatt; Australia. 
Opisthoscelis pistformis Froggatt; New South Wales, Australia; Eucalyptus melliodora, E. robruta, B. 

retinifera, E, piperita, 
Opisthoscelis serrata Froggatt; Australia. 

Opisthoscelis spinosa Froggatt; Australia; Eucalyptus sideropiUofa. 
Opisthoscelis subrotunda Schrader; Australia; Eucalyptus capitellata, 
Opisthoscelis verrucula Froggatt; Australia. 
Pseudoeoocus lobulatiM Maskell; Australia; Eucalyptus globulus, 

ISOPTERA. 
Termitlda^ 

' Termes australis Hagen; Australia. (See Apple.) 

LEPIDOPTERA. 
ArctUdsB* 

Nola metaXlopa and Spilosomafuscinula; Australia; attacks the foliage. 
Termissa nivosa; Australia; larvae found under the bark in August. 

Bombyddae. 

Ocinara lewinii Lewin; Australia; attacks foliage. 

Geoiiietrid8B« 

Orypsiphona occuUaria and Oastrophora henriearia; Australia; defoliate. 
Mnesampela privata On.; Australia; defoliator. 
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LMtoeamiiUUe. 

OdonetHs atutnlatim Fabrioias; AostrsUa; defoliator. 

Lymaiitilidn* 

Teara contraria Walker; and Trkihetra marginalit, Australia; defoliators. 

HeplolldaB. 

Oharagia lignivora Lewin; Australia. (See Apple.) 

DIPTERA. 
ItonldldaB (C«eidomylid»). 

Diplotia euetdypti Sknse, D. paralit Skuse, and LaHopi^ra miweUa Skuae; Australia; breed in twigs. 

LITERATURE. 

SoBAUSR, P. Handbatih der PAanzenkrankheiten, 3d ed., 1913, vol. 3. 
FiioooATT, W. W. Australian Insects. 

EUGENIA spp. 

(Family Myrtacese.) 

Fruit-bearing trees of South America, etc., cultivated in the Southern States and 
Califomia. 

DIPTERA. 
Trypetldae. 

AiuutrephafraUreiUta Wiedemann. (See Fniit.) 

OeroHtis eapUata Wiedemann, attacks Eugenia brazUieruiSf B. jambos, E. maiaecensUt E, wiiftofa. 

(See Fruit.) 

1^ Daetuferrugineut Fabrioius; India, etc., attacks fruit of Eugenia malaecensiM, (See Fruit.) 

FIG; ASSAM RUBBER; BANYAN. 

{Ficus spp. Family Urticacese.) • 

This is a very large genus of valuable plants, including the fig (Picua ccarica), the 
India or Assam rubber plant {F. elastica), and the banyan {F. henghalensU), Many 
varieties of the fig are prized for their fruit. The India rubber of commerce is derived 
from F. elastica. Other varieties are popular in conservatories. 

A. BETTBK KNOWiV FIG INSECTS LIKBI.T TO BE IMPORTED. 

Slnoxylon sudanlcnin Lesne. 

(Fig stem-boring beetle. Bostrychidse; Coleoptera.) 

HosU Fig. 

Injury: Bores in the twigs of young trees. 

Description and biology: Adult beetle, brown with basal half of elytra tinged with 
yellow, about one-quarter inch long. The apex of the elytra is concave bitubercu- 
late. The adult bores in twigs near the buds and girdles the twig under the bark, 
laying its eggs in the outer portion which soon falls to the ground. The species is 
especially dangerous to nursery stock just planted, as it does not usually attack strong 
healthy trees. 

Distribution: Sudan. 

EzKO, ELA.ROLD H. Fourth report. Wellcome Tropical Research Lab. Khartoum, 
vol. B, Gen*l Science, p. 140, pi. 9, fig. 1. 

Colobogaster quadrldentata Fabriciua. 

(Family Buprestidse; Coleoptera.) 

Host: Cultivated fig (Ficus oarica). 

Injury: Injury occasioned by galleries made by larvss in trunk and twi^s. Liable 
to be introduced in cuttings or plants. 
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DescriplAon and biology: Adult beetle 25-30 mm. longy]ll-12 mm. broad; blue black, 
with small {xnntB of metallic green. Practically entire life spent in plant. 
DittribtUwn: Brazil. 

BoKDAB, Grboobio: Ob iosectos danminhos no Agricultural 1913, p* 4. 

Batoeera botadufall Hope. 
(Fig-tree borer. Family Gerambydde; Goleoptera.) 

Hosts: Ficus macrophyllay F. aiisiralis. 

Injury: Bores in stems and branches of damaged and freshly fallen trees. 

Adult: A beautiful grayish-green beetle, about 2 inches long, with a row of white 
marks on the elytra; very strong, heavy antennse; prothorax laterally armed with 
very strong spine on each side. Pupa light brown. Larva about 3 inches long, very 
robust, head black. 

DisiribiUicm: Queensland. 

Fbbngh, 0. Handbook of Destructive Insects of Victoria, 1911, pt. 5, pp. 184-137 

pi. 126. 

Taenlotos scalaris Fabridus. 

(Family Cerambycidse; Goleoptera.) 

Host: Cultivated fig {Ficus carica). 

Injury: Injury due to galleries made by larvse. 

Description and biology: Adult beetle 15-30 mm. in length; general color obscuret 
nearly black, with spots and streaks of yellow; triangular spot between the eyes, 
and behind the eyes is situated a half-moon-like spot. Practically entire life is spen, 
in the plant. 

DistnJbution: Brazil. 

BoNDAB, Gbboorio: Os insectos danminhos no Agiicultura, 1913, p. 9, figure. 

HeUlpiis boneUl Boheman. 
(Brazil Fig Borer. Ourculionidee; Goleoptera.) 

HosU Cultivated fig {Ficus carica). 

Injury: Larvse make galleries in trunks and branches of fig. Liable to be intro- 
duced on plants or cuttings. 

Deseriptkm and biology: Adult weevil 12 nmi. long, with characteristic designs cm 
thorax and elytra, color light coSee brown, with symmetrical yellow spots. Larvs 
and pupse white. Practically the whole life cycle is spent in the tree. 

Distribution: Brazil. 

BoNDAB, Gbsqorio. Os iusectos danminhos no Agricultura, 1913, p. 11. Figures 
injury, larvn, pupa, and adult. 

Hyieslniis porcatns Chapuis. 

(The Fig-Branch Borer. Scolytida; Goleoptera.) 
Host' Fig, 

Injury: Occasioned by tunneling of insect. Liable to be imported in cuttings or 
plants. 

Description and biology: Adult beetle short, thickset, roimded, general color black, 
varying to reddish brown in immature specimens; head and thorax slightly rugose 
and lightly covered with fine hairs. Breeds in galleries in twigs, entering just above 
a bud. (See plate zx.) 

Distribution: New South Wales. 

Proggatt, W. W. Agric. Gaz. New South Wales, 1899, vol. 10, pt. 4, p. 268. 
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B. OTHSa IMPORTANT FICUS INSECTS. 

HEMIPTERA. 
CoecldaBt 

Armored— 

AtpUUoiui iAonidIa) planclumioides Green; Ceylon (Botanic Gardens). 
:|c^^9idioeiM {AonidkUa) coeot^hagtu Marlatt; Cuba. 
Aapidiotua (Aonidiella) subciUicularis Green; Australia; Ficus orbicularis. 
AspidiotU8 iChrysomphalus) personatut Comstock; West Indies; Mexico; British Guiana; England 

(in greenhouses). 
Aspidiotus (Diaspidiotus) afrieanus Marlatt; South Afirica. 
Aspidiotfu (Morgandla) maskdli Cockerell; Bermuda. 
^Aapidiotua (Pseudaonidia) articulatua Morgan; Jamaica. 
Aapidiotua (^Paeudaonidia) davigera Cockerell; Honolulu. 

Aapidiotua (Paeudaonidia) ailvatiea Lindinger; German East Africa ,Eamerun; Ficua indica. 
Aapidiottu (Paeudaonidia) trilobitiformia Green; East India, Ceylon, Mauritius, Japan, Brazil; Ficua 

acandens (see text fig. 32.) 
Aapidiotua (Paeudaonidia) obaita Cockerell and Robinson; Philippines; Ficua caudatif<Aia, 
SeMzaapia lobata Cockerell and Robinson; Ficua nota. 
Chionaapia manni Green; India. 
^ OondMapia angrseci Cockerell; established in Florida, and has doubtless been imported from Mexioo 

and Jamaica on numerous occasions. Scale of female approximately circular, conical, apex bluntly 

pointed, radiating from apex are six to eight strong ridges or carinse. 
Diaapia bromdiai (Eem); Mexico. 

Hemichionaapia fid Green; Bengal; Ficua glomerata, F. carica. 
Hemichionaapia minima Green; India. 
Lepidoaaphea ficifolii Berlese; Algeria, Italy; Fkua carica. 
Lepidoaaphea mczicana Cockerell; Mexico. 
Lepidoaaphea minima Newstead; Algeria; Ficua carica. 
Unarmored— 
Ancnnalococcua eremastogaatri OcT&Ni', Ceylon; Ficua rdigioaa. 
Aatcrolecanium puatulana Cockerell; Jamaica, Porto Rico, Ant^:ua, Brazil, British Guiana, Grenada, 

Montserrat; fig. 
Ceroplaatea ceriferua Anderson; Ceylon; Ficua walkeriana. 
Ceroplaatea ficua Newstead; German East Africa; test of adult female hemispherical, thin, semitrans 

parent shaded with gray and brown. 
Ceroplaatea gowdeyi Newstead; Uganda Protectorate. 
Ceroplaatea myricse. Linnaeus; Greece; fig. 
Ceroplaatea quadrilineatua Newstead; British East Africa; test of adult provided with a pair of large 

divergent pyriform bodies, four white lines across dorsum. 
Ceroplaatea rvibena Maskell; Australia, Hawaii, Japan; Ficua macrophylla. 
Ceroplaatea rttsci Linnaeus; Europe, British Guiana, Algeria, Australia, Japan; adult female covered 

with wax in the form of plates; attacks Ficua daatica and F. carica. 
Ceroplaatea townaendi percraaaua Cockerell; Mexico; adult female covered with wax of a fAint yel- 
lowish tint without division into plates. 
Ceroputo yuccx Coquillett; Mexico. 
Drosicha maakelli Cockerell; Japan, China, Java. 
Eriococcua criapua Fonscolombe; France. 
Eriococcus lagerstrcemiae Kuwana; Japan. 
Icerya aegyptiaca Douglas; Egypt; adult female forms a white waxy secretion; along the mai^in of 

the body are fragile white processes. 
Icerya palm^ri Riley & Howard; Guatemala. 
Icerya maxima Newstead; Africa. 

Icerya aeycheUarum Westwood; Natal, Africa. (See Citrus.) 
Lecaniodiaapia africana Newstead; Egypt. 
LicMenaia lutea Cockerell; Mexico; fig. 
MoTuypUebua atebbingi octocaudata Oreen; India; Ficua carica, F. bengAalensi8f F. infectoria, F. religioaa, 

F. glomerata; adult male provided with four fleshy tassels on each side of the abdomen. 
Neolecanium plebeium Cockerell; Mexico. 
Paralecanium expanaum Green; India, Australia; Ficua retuaa. 
Paeudococcua ficua Signoret; France, Calabria. 
Paeu4ococcua aetoaua Hempel; Brazil. 
Paeudococcua virgatv^ Cockerell; Africa. 
Pulvinaria ficua Hempel; Brazil. 
Pulvinariajachaoni Newstead; W. Africa. 
Pulvinaria mammeas Maskell; Natal; fig. 
^Saissdia nigra Nietner; Hawaii, Ceylon, West Indies, India; Ficus glomerata. 
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CoecidA— Continued. 
Unarmored — (Continued. 
Taekardia fid Oreen; India; Fieut rdigiosa. 

Tachardia lacca Kerr; British Ouiaoa, India, Ceylon; Fieus dastiea, F, carica, F. glomeraiaf F, indica, 
F. infectorUij F. lacdfera, F. nervota, F, obttuifoliaf F. religiosa, F. rumphii, F. tjakela, F. eomoBa, 
F. eordifoHGf F. eunia, F. palmata. 
Viruania steUifera Walker; British Ouiana; Fieus dlHsHma. (See Coffee.) 

Pentatomldae* 

PeUophwra pedieUUUa Kirby; Australia. (See Plum.) 

COLEOPTERA. 
Buprestldfe* 

Lampra assamentit Stebbing; India; on Fictu eUuUea. 

Chrysomelldie. 

Crioceri8 impresm Fabricius; India; feeds on foliage of Fictu dastiea. 
Podontia 14'^punctata Linnseus; India; a defoliating leaf beetle on Fieus dastiea. 

Cerambycldse. 

Xoanodera regularis Oahan; India; bores between the bast and sap wood of Fieus dastiea. 

Xyloirechus gahani Stebbing; India; bores in the branches of Fieus dastiea. 

Batocera ruinu Linneeus; India; bores in the trunk of fig trees (Fieus carica), causing much injury. 

(See pi. XXI.) 
Batocera albofaseiata DeGeer; India, Java, Kamerun; an important borer in Fieus dastiea. 
Batocera frenchi; Australia; bores in native fig trees. 

Olenecamptus bilobus Fabricius; India; bores in Fieus rumphii, F. glomerata, and F. roxburghii. 
Phryneta spinator Fabricius; East Africa; bores in Fievs dastiea. 
Phryneta egnradti Kolbe, East Africa; bores in Fieus dastiea. 
Petrognatha gigas Fabricius var. spinosa; West and East Africa; attacks Fieits spp. 
Rosenbergia megacephala; Australia; bores in fig trees. 

Curcullonldse* 

Curculio amcenus Fabricius (Balaninus); Australia; breeds in the fruit of Fieus rubiginosa. 
Alcides seenieus Faust; India; in Fieus dastiea. 

Scolytldae. 

Diamerus fiei Blandford; India; attacks nursery stock of Fieus dastiea. 
HypoboTUS fieus Erichson; Europe; galleries in bark of figs. 

DIPTERA. 
Trypetldse. 

Ceratitis capitata Wiedemaim; attacks fruit of Fieus carica. (See Fruit. 

LEPIDOPTERA. 
Bombycldffi. 

Outida sikktTna; India; attacks foliage of Fieus dastiea. 

Ocinara dilectvla Walker and 0. signifera Walker; Java; attack foliage of Fieus bergmanniana and 

J^. dastiea. 

LITERATURE, 

Stebbing, E. P. Indian Forest Insects, Coleoptera, 1914. 
Stebbing, E. P. A Manual of Forest Zoology for India, 1908. 
SoRAUER, P. Handbuch der Pfianzenkrankheiten, 3d ed., 1913, vol. 3. 

FIB. 

(Picea spp., Abies spp. Family Pinacese.) 

Tall, pyramidal, evergreen trees growing in the northern and mountainous regions 
of the northern hemisphere. The wood is soft and perishable, but valuable products, 
such as balsam, are obtained from the exudations. For convenience the insect 
pests are arranged under Conifers. 

FLAX. 

{Linum usitatissimum. Family Linacese.) 

A plant of Europe and America cultivated for its oil-bearing seed and fibrous 
stem. 
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phalonia epIUnMia Z«U. (CodcIijIIb.J 
(Flax Capsule Worm. Family Tortricidw; LepidopWra.) 
Bottt: Flax (Lintim), Solidago. etc. 
Injury: Eats out the green capsules of flax. 

Dueriplion and hwlogy: Moth with forewingg clay yellow with darker band and 
margin. Larva whitidi yellow, sparsely pubescent, head and thoracic shield black- 
ish; 6.5 mm. long. PupaUt in the larval burrow. 

Dittribuiion: South Russia. 
SoEAUBR, P. Handbuch der Pflanaenkiankheiten, 3d ed., 1913. vol. 3, p. 292, 
FOKESTS. 

BETTER KNOWN OENEBAL DEPOUATOK8. 

Under this heading are grouped a number of important insects known as forest 
defoliators. Several of these have been imported into the United States. 




Fio. H.—CoclEchater ( U^olonlha Bvlga'ls): Adult, pupe, larva and its attank on root crop. (LoreoL) 
HclotODtliB mlsatls Linn. 

(Cockchafer. Family Scarabieida; Coleoptera.) 

Hotti: Adults feed on leaves of various la«es; grubs on roots. 

Injury: Often aerioua. 

Dacriptian and biology: Adult, length often 26 mm.; head and thorax black; 
elytra brown, each with four raised, longitudinal lines; hairy; aides of body with 
alternate black and white patches; occurs in May and June, Pupa pale iMown. 
This stage is passed deep in ground. Larva, length 37 mm., white, fleshy; caudal 
end swollen; head and legs brown. This stage laatB three years. Eggs, large, shape 
of hemp seed, creamy white (see text fig. 64}, 

DUtribution: Europe. 
Thbobud, F. V. Insect Pests of Fruit, 1909, p. 431. 



Injury (Froggatt.) 






A FlO BOHER. 
ic-UorwtijWcenraf-ri) AilullB and larva.. (Stebbing.) 



FOBEST DEFOLIATORS. 

Aiil80plerynB»cularlaSi-lii:Viriiii 



Geometridte: Li'iiiloptera.) 

I, pear, oak, linden, elm, mftple, walnut, 



(March Moth. 

SotU: Whitetliora, blackthorn, apple, pluj 
and chestnut . 

Injury: OccaaLonally serious pest. Defoliation. 

Description and biology: Adult male, wing eipanse 30-37 mm.; forewingo grsyidi 
brown, with dark and pale transverse linea, Ruall brown spot near upper border o* 
each wing; hind wings pale gray, dark line more or lesscontinued from outer lineon each 
forewing; female, wingless, grayish to 
grayish brown, with fan-like tail of hairs. 
Appears from February to April (Eng- 
land), Pupa(« in ground. Lan;a,length 
25 mm.; brightgreen, or green tinged with 
yellow; on back, a narrow dark-green line 
wlged with creamy white or gray ; on each 
side three pale lines; head uniformly 
green; matures by end ot June. Eggsde- 
poaited in a partial band of 50 to 200 
around twig; covered with hairs; hatch 
in April. (See text fig. 55.) 

Diitribution: Europe. 
Thbob»ld, F. V. Insect Pesto of Fruit, 

IBM, p. 61. 






(Winter Moth. Geometridee; 

HotU: Fruit and forest trees (except 
conifers) and shrubs. 

Injury: One of the moat harmful and 
widespread of fruit-tree pests. Defolia- 
tion. Also attacks fruit and flowers. 

Daeription and biology: Aduh mAle, 
wing expanse 30 mm.; forewings grayish 
brown to brown, marked with darker transverse wavy lines; bind wings of paler 
uniform color; female practically wingleaa, having very short, useleas, vestigial 
wit^s, gray to grayish brown in color. Moths appear from October to middle ot 





Fia. 56.— The winter niotb (ChiimaliMa brumaia): Adolt, larra, pupa, egg. (LotencJ 
4ariuary (England). Larva, length 30 mm.; pale, yellowish or dark green, with pale 
lines along the sides of body; in June drops to ground to form pupal cell. Eggt 
deposited on twigs, small branches, etc.; slightly elongate and truncated at ends; 
at first yellowish green, later brick red. (See text fig. 56.)' 

DiilribHtion: Europe, Greenland. 
Theobald, F. V. Insects Pests of Fruit, 1909, p. 50. 
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(Mottled Umber Moth. Geometridee; Lepidoptera.) 
Sotli: Apple and other fniite; forest treefi. 

Injury: Great donu^ done occamonolly by defoliation; aometimes attacks fruit 
Daaiption and biology: AdvM male, wing expanse 44 mm.; forewinga normally 
pale dull yellowish, mottled with 
yellowieh brown and dusted with 
brown; hind wings more uniform 
yellowish gray, with minute darker 
specks and a dark spot on each 
(color variable; many melanistic 
forms); female, wingless, plump, of 
! of yellowish gray 
and speckled with dark brown or 
black. Appears from October to 
February (England). PupaU* in 
soil. LoTDa length 37mm.; chest- 
nut htown above; sides pale 
creamy yellow to bright yellow; 
venter pale yellow; spiracles 
pale with dark rims. Egga de- 
posited on buds and twigs, in dark 
crevices and on pruned surfeces, 
hatching in April. (Sec text 
fig. 57.) ■ 
DiitHbulion: Europe. 
, umber moth (ffljmwrt. im»rlay. Theobald. F. V. Insert Pests nf 
Adult, Isrva, egg moOTas. (SoiBuer.) Fruit, 1909. p. 5S. 

Malwosoma neustrta Llimceus. 
(Lackey Moth. LaBiocampirtw; I,epidoptera.) 
HotU: Fruit trees, oak, elm, hawthorn, rose, poplar, hornbeam. 
Injury: Strips trees of foliage. 

Description ar^dUology: Adult male, wing expanse 25 mm., female 30-35 mm. Front 
wi nge reddish brown, ochreous 
or brick red with two trans- 
verse lines, pale or dusky; 
hind wii^ paler than front 
wings. Moth fliesin July and 
August. (England.) Cocoon 
pale white or yellow, loose, of 
Bilk mixed with hairs. Pupa 
dark brown, stage lasting 2 or 3 
weeks. Larva about 37 mm. 
long, bluish-grayin colorwith 
a pure white dorsal stripe; 
three orange red stripes along 
eaoh aide and between the 
two lowest of these a broad 

blue stripe with little black pj^. jg^L.^tej- moth (.tf«^,™. ™«.W.): AdulW. Isrva, 

specks on it. These linesare c^gs (Lotens.) 

separated by black, and black 

spotted with blue; a narrow dark line is on each side of the dorsal white stripe and 

two black spots on head and on first thoracic segment. The whole larva bears rusty 

hairs. Larvie feed under tents iu early stages; later they retire to tents only at 

nights and during dull weather. Eggs are deposited in rings containing from 40 to 

200 each, around twigs, and hatch about end of April. (See text lig. 58.) 




F THE Brown-Tail Moth (Euproctis chrvsorrhoea). 
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Dit^nbuUon: Euiope, except polar region; present ako in western Asia, Siberia, 
China, and Japan. 

Theobald, F. V. Insect Pests of Fruit, 1909, p. 30. 

MoNTEUiOT, L. Les Insectes Nmsibles, 1891, p. 22. 

NiJssLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, p. 342. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 378. 

Dasyehlm pudlbunda Llnneus. 
(Red tail Moth. Lymantriidse; Lepidoptera.) 

Hosts: Beech, hornbeam, oak, alder, buckthorn, hawthorn, blackthorn, hazel,, rose, 
birch, elm, linden, maple. 

Injury: General defoliator. 

Description and biology: Moth wing expanse 38-60 mm.; female larger than male; 
forewings whitish-gray, with two dark cross lines and dark flecked fringe; hind wings 
dirty gray with washed-out bar; body reddish white or grayish in front, whiter behind. 
Larva 40-45 mm. long, greenish yellow with black cross bars; yellow brushes on fourth 
to seventh segments; eleventh segment with a red hair pencil. Larvae feed on foliage 
June to October. Pupate on ground or in brush. Pupa brownish black, abdomen 
reddish brown, clothed with yellow hairs, hi silken cocoon. Hibernates as pupa. 
Sggs in clusters of 50 or more on twigs. 

Distribution: Europe, China, Japan. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed.,,1913, vol. 3, p. 384. 

Hess, Richard. Der Forstschutz, vol. 2, 1900, p. 91-97, fig. 57. 

Gtj^naux, G. Entomologie et Parasitolo^e Agricoles, 1904, p. 392. 

Henschel, G. a. 0. Die schadlichen Forst- und Obstbaum-Insekten, 1895, p. 329. 

:>)c Euproctis clirysorrlioea Linnseus. 
(Brown-tail Moth. Lymantriidee; Lepidoptera.) 

Hosts: Beech, elm, hornbeam, maple, oak, poplar, blackthorn, hawthorn, rose, 
willow. 

Injury: General defoliator; very serious. 

Description and injury: Moth, white, posterior part of body reddish brown; wing ex- 
panse 30-35 mm. Larvae 30-38 mm, long, brownish gray, with light brown hairs. 
The larvae feed on foliage under heavy white webs. (See plate xxii.) 

Distribution: Palsearctic regions (Europe, Asia). Has been introduced into the 
northeastern United States. 

Annual Reports State Forester of Massachusetts. 

He Porthetria dispar Linnaeus (Lyman tria). 

(Gipsy Moth. L^onantriidse; Lepidoptera.) 

Hosts: Beech, elm, hornbeam, linden, maple, oak, poplar, willow, alder, birch. 

Injury: General defoliator. Easily transported in egg stage on bark of nursery 
stock. A very serious pest. 

Description and biology: Male, moth 35-50 mm.; forewings gray brown with dark 
brown, strongly notched transverse stripes and dark flecks on fringe; hind wings 
brown, with dark border and light fringe. Female, moth 37-62 mm., wings white 
with dark fringe spots; the dark transverse stripes in outer part of forewings often 
disappearing. Larva with large head; brown, hairy; three fine yellow longitudinal 
lines; the first five segments with two blue warts each and on the remaining segments 
two red warts each; length 7 cm. (See Frontispiece.) 

Distribution: Europe, Asia, New England States. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 380-382. 
FoRBUSH, E. H., and Fernald, C. H. The Gypsy Moth, Mass., St. Bd. Agric, 1896, 
495 pp. 
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>i<: Lyxnsntrla monaeha Linn»us. 
(Nun Moth. Lymantriidae; Lepidoptera.) 

Hosts: Beech, birch, elm, poplar, oak, maple, linden, hazel, willow, pine, spruce, 
mountain ash, buckthorn, bunch cherry, spindle tree, hornbeam, larch, white spruce. 

Injwry: Attacks the foliage of many trees and is sometimes very serious. As the 
eggs are said to be laid under the bark, it is very likely to be shipped in nursery stock. 

Description and biology: Moth, with forewings white, with strong notched black 
lines; hind wings grayish white; fringe flecked with black; abdomen reddish with 
black bands. Larvx brown with six blue and red warts on dorsum; on second seg- 
ment a black, blue, and white spot; three last segments flecked with black; 4-5 cm. 
long. The species is quite variable in color. The larva is polyphagous, attacking 
foliage; the larvse are gregarious and feed within a web. 

Distrihution: Europe. Specimens were collected at Brooklyn, N. Y., in 1902. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 37^-380. 

NussLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 346-368, figs. 

291-298. 

Porthesla stmllls Fuessly. 

(The Swan Moth. Lymantriidae; Lepidoptera.) 

Hosts: Beech, birch, elm, hornbeam, linden, mountain ash, maple, oak, willow, rose. 

Injury: General defoliator. Liable to importation in the larval stage on the bark 
of nursery stock. 

Description and biology: Mothj white with a few black spots on inner margin of fore- 
wing; abdomen clad with golden yellow hairs. Larva black, clothed with grayish- 
black hairs. The larvse feed singly on foliage and hibernate singly under bark, etc. 
The eggs are laid in a mass on undersides of leaves and covered with yellow hairs 
from the moth. Pupation occurs in a thin white silken cocoon. 

Hess, Richard. Der Forstschutz, vol. 2, 1900, pp. 102, 103. 

SoRAUBB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 382. 

Phaleta bueepliala LlzmsBiis. 
(Buff Tip Moth; Moon Spot Moth. Notodontidse; Lepidoptera.) 

Hosts: Deciduous fruits; cobs, fllberts, nuts, birch, beech, elm, rose, poplar, willow, 
linden, oak, alder. 

Injury: Defoliates plants when abundant. 

Description and biologp: AduUy wing expanse 62-70 mm.; forewings ash gray with 
a transverse streak of reddish brown near base and another of dark brown near apex 
of wing, marked at tip with a large pale buff or ochraceous lunular spot. Larva about 
50 mm. long when grown; the ground color dark yellow, with a broad dark stripe 
down the back; along each side are three black lines interrupted with yellow or 
orange rings. Eggs very convex, flat beneath, pearly white, with a basal green band 
and dark spot on apex. The insect spends the winter as a pupa in the soil, moths 
appearing in spring, ovipositing on undersurface of twigs or on foliage. 

Distribution: Europe, except Polar region, Siberia, etc. 

Theobald, F. V. Insect Pests of Fruit, 1909, p. 292. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed. , 1913, vol. 3, p. 387, fig. 245. 

NtJssLiN, Otto. Leitfaden der Forstinsektenkunde, 1913, 2d ed,, 19X3, pp. 323, 324, 

fig. 276. 

FRUITS. 

IBBTTBB KNOWN GENBAAL FBUIT-TBEB INSECTS. 

Under this heading are grouped a number of very important insects which attack 
many different kinds of fruits, especially the fruit flies. 
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Aleuiodleus eocois Curtis. 
(CJoconut White Fly. Aleyrodidae; Hemiptera.) 

Hat: Coconut, banana, guava, ^'jicaco/' Coceoloba uvifera. 

Injury: Serious pest in many parts of tropical America. 

Description and biology: Adult varying in size and wing markings, wings marked 
with two dusky patches; pupal case varies in size and is surrounded by a double row 
of brifitlelike hairs usually 13 to a side, also has one pair of long caudal hairs. Egg 
about 0.29 mm. long and 0.11 mm. wide, with pedicel arising from side. 

Diitribviiion: Barbados, Trinidad, Venezuela, Brazil, Mexico, Isthmian Canal 
Zone, Yucatan. 

BAtLou, H. A. Insect Pests of the Lesser Antilles, 1912, p. 105. 

Nyslus vinltor Bargroth. 
(The Eutherglen Bug. Lygseidse; Hemiptera.) 

Hozts: Grai>es, cherries, plums, peach, grasses, etc. 

Injfwry: Stated to be one of the most destructive plant bugs in Australia. 

Description and biology: Adult 4-d mm. long; dull brown to gray in color, with 
flilvery-gray wings; antennae barely two-thirds length of body and covered with hairs. 
Breeds in grass lands and swarms over field crops and fruit trees in countless millions. 

Distributi^i: Australia. (See plate xzui.) 

FBBNck, C. Handbook of Destructive Insects of Victoria, 1S91, pt. 1, p. 105. 
Froqgatt, W. W. Australian Insects, 1907, p. 334. 

>K Hellotlirtps rubroclnctus Oiard. 

(The Red-Banded Thrips. Thysanoptera.) 

Hosts: Avocado (Persea gratissima), mango (Mangifera indiea), cashew, guava 
(Psidium guajava)^ cacao {Theobrorj^ cacao), Liberian coffee (Coffea liberica), wild 
guava (Anacardium occidentale), roses, Mexican almond or umbrella tree (Terminalia 
catappa), kola (Sterculia acuminata). 

Injury: Larvae and adults feed on both surfaces of foliage. May be introduced on 
living plants. 

Description and biology: Egg stage varies from 6 to 17 days, larval stage from 6 to 20 
days. Adult female about 1.11 mm. long and quite stout, color dark brown or black. 
A red band is evident in the first and second larval stages, pupa and prepupa. (See 
pi. X.) 

Distribution: Guadeloupe, French West Indies; Grenada, St. Vincent, St. Lucia, 
British West Indies; Trinidad, Tobago, Virgin Islands, Mauritius, Ceylon, Uganda. 
In addition to the above it is reported from Florida and was doubtless introduced. 

Russell, H. M. U. S. Dept. Agr., Bur. Entom. Bull. 99, pt. 2, 1912. 

Phyllopertba horticola Linnseus. 

(Scarabaeidae; Coleoptera.) 

Hosts: Fruit trees and herbaceous plants. 

Injury: Destroys foliage and roots. 

Description and biology: Adult length 8-11 mm.; body depressed, hairy; head and 
prothorax shining green; elytra golden brown or chestnut; ventral parts black. Ap- 
pears in May and June (Italy). Feeds on leaves. The larva is a root feeder. Sil- 
vestri states that the adults and larvae of this insect feed on leaves and roots of fniit 
trees and herbaceous plants. 

Distribution: Europe. 

SiLVESTRi, F. Dispense di Entomologie Agraria, 1911, p. 311. 
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CftimcMlla tenabiloiilB Lhuueui. 
(Bupreatidsei Coleoptera.) 

Hotti: Various fruit tr^ee. 
Injvjy: To leaves and roota. 

PeKriplion and biology: Adult length 15-22 mm.; color opaque black, with pro- 
thorax sparsely dusted with cinereous; feeds on leaves. Larva elongate, irtiituh, 
covered with a fine pubeeence; feeds in 
roota and trunk beneatJi cortex. Eggt de- 
posited during August and September on 
crown of trees. (See text 6g. 59.) 
Ditlribution: Southern Europe. 
SiLVESTEi, F. Dispense di Entomolt^e 
Agraria, 1911, p. 335. 

PliTlIabtiia obloniiu Lbuueiu. 




(Obloi^ Leaf Weevil. BracbyrhinidK; 
Coleoptera.) 

Soett: Fruit trees, bushes. 
Injury: Frequent. Adults attack young 
buds and leaves. Larvte feed on roots of 

Detaiption and biology: Adult length 4-5 
mm.; black; elytra covered with brown 
scales with reddish tinge or pale gray, bor- 
ders dark; head, thorax, and elylxa covered 
with gray pubescence; legs brown or yel- 
lowish. Occurs throi^bout May and June. Pupates in spring in earth. Lto-va a 
white footless grub, slightly hairy; head brown. Winters as larva. Eggg are depos- 
ited in ground. 

DixtT^nUian: Europe. 
Theobai,d, p. V. Insect Pests of Fraite, 1909. p. 119. 
BIsMn hMailiu Clerclc. 
{Cherry Spinner. Geometridte; Lepidoptera.) 

HosU: Stone fruits, orchard trees. 

Injury: Defoliation. 

Deicriplion and biolog;/: Adult in both sexes winged; whitish, dusted with black- 
iah gray and obliquely marked with blackish brown, Occura in March and April 
(Germany). Pupates in the earth. Larva, lei^th 35 mm.; ash gray or brown in 
color, with longitudinal dark lines; prothorax, tubercles and two spots on each seg- 
ment yellow; occurs from May until September. (See text flg. 60.) 

Dutributvm: Germany, northern Europe. 
BoRADBR, P, Handbuch der Pflanaenkrankheiten, 3d ed., 1913, vol. 3, p. 33S. 
HUbner. 



(Geometridse; Lepidoptera.) 

Hotti: Fruit trees and oaks. 
Injury: Defoliation. 

DeseripUon and biology: Adult, male wii^ grayish white, on border blackish, dusted 
with gold, with dark oblique lines; female, with wing stumps black, sprinkled with 
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rod and with gray and white hairs. Uccuis in April and May (Gennany). FtipatM 
in tha earth. Larva, length 40 mm.; gray, with golden, longitudinal lines; occuis 
May to July. 

Dittr^nUiim: NorUiemEviMpe. 
SoBAUBS, F. Haodbuch dor Pflanzenkrankheiten, 3d ed., 1913. vol. 3, p, 339. 



(Eaiiy Uoth. Qeometridte; Lepidoptera.) 

Soitt: Plum, thoma, fruit treee. 

Injury: "No record of serioua damage." (Theobald.) 

Dueription and biology: AduU male wing expanse 30 mm.; fotewinga gray brown, 
with broad dark area acroaa middle, edges dark and notched; hind wings whitish 
gray, with a dark central spot above middle and crossed by an indistinct gray streak; 
female, almoet wii^less, stumps of winge grayish; occurs in January and February 




:, larva; d, pupa. 



(England). Larva bluish green with pale green back, front of each segment darkened, 
and a white line on each side; pupatei in soil. 

LHstribution; England, Europe (except Russia), Asia Minor. 
Theobald.'P. V. Insect Pests of J^ifa, 1909, p. 362. 

Oasttopacha quciellolla LlDnteos. 
(Lappet Moth. Laaiocampidre; Lepidoptera.) 
BoiU: Apple, plum, pear, hawthorn, blackthorn, willow, sallow. 
Injury: Can not be looked upon as a pest. Sometimes stripa branches and shoote. 
Duarvption and biology: Adult male wing expanse 56 mm.; female, 80 mm.; color 
rich brown, with dark irregular, transverse, scalloped lines on both pairs of wings. 
edges ol wings scalloped. Moths appear in June and July (England). Pupa large 
brown motile; cocoon spun amor^ tw^ of trees, crevices, in bark and rubbish on 
' ground; ovrf, pointed at one end and mouse-colored. Larva 100 mm, long; gray and 
gray brown, with taint V-shaped dark marks dorsally; two deep blue or purple banda 
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acroBi firat thoracic segment ; above legs on each side ie a row of fleshy pad-like append- 
agoB with long gray hairs liJce "lappeM"; body finely hairy. Larva appear in autumB 
and hibernate, extended on twigs. 

DUtrHmtion: Europe. 
Tbeobald, p. V. Insect Peeto of Fraite, 1909, p. 19. 
OdouMtli pmnl Llmueua. 
(Lasiocampidfe; Lepidoptera.) 
Bott*: Various fruit Ifees. 
Injury: Defoliation. 

Dacription and biologt/: Adult Isagth of wing 20-30 mm.; forewing orange, strongly 
dusted with red, with sharp points and a notched margin; a single white spot in tbi> 

middle; front diagonal 
' lines arched, hind di- 
agonal line straight, 
body and hiudwing 
brick red. OccuM 
June and July (Ger- 
many); pupaiet in 
May (Germany) in 
grayifih-white cocoon. 
Larva length 65-70 
mm.; blue gray, with 
golden longitudinal 
lines, and dull golden- 
gray Bpote; head 
brownish gray; 
hatches in August; 
overwinters and feeds 
in spring until May 
(Germany). Eggide- 

Dosited singly. 
Bie.ai,— The Amar caterpillar (ViracJolo in*KTa(*<): Adult and larvB. „. -, ,■-,„. 

Europe. 

Henschel, G, a. O. Die Schadlicben Foratund Obstbaum-Insekten, 189^>, p. 315. 

Vlracbola InaocmtCB Fabriclus. 

(The Amar Caterpillar. Lycsnids; Lepidoptera.) 

Hosti: Pomegranate, guava, loquat, and wild fruit. 

Injury: Lar\'a; occasion considerable injury by feedii^ in the fruit. 

Biology: Eggs deposited singly on flowere; caUrpillar on hatchii^ bores into the 

fruit, feeding on the hard seed ; pupates over the base of fruit, (See text fig. 61.) , 

Dittribution: India. 
Max wbll-Lb PHOT. H. Indian Insect Peste, 1906, p. 179. 
OigTia lonosttema Fabrlciua. 
(Brush Spinner; Comer spot. Lymaatriides; Lepidoptera.) 
Hogti: Orchard and other trees. 
Injury: Defoliation. 

Detcriptinn and biology: Adult male, forewing 13--15 mm.; olive brown with white 
spots, on the front and inner matins toward the base long orange wavy lines, basal 
portion, and a spot on the oblique \'eiQ, purple brown, fringe between veins black 
spotted; hind wing brownish black, Firat generation June and July, second, Septem- 
ber (Germany), Pupata between leaves and in crevice*. Larva of male. 52 mm. 
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A Cherry Pest. 

The Rutbeiglen bug {Xiiiiui dnilar): Adults aod Injuries to clienies. (Fiencb,) 
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long, of female 30 mm.; black striped with reddish gold; four pair of dorsal brushes, 
golden brown; pencils black, adorned with long variable hairs; warts white covered 
with golden hair; head grayish black with red collar; spring and summer broods. 
Eggs deposited in mass near pupal exuvium; overwinter. 
Distribution: Europe. 

Henschel, G. a. 0. Die Schadlichen Forst und Obstbaum-Insekten, 1895, p. 326. 

Tela anartoides Walker. 

(Pointed Apple Moth. Lymantriidse; Lepidoptera.) 

Hosts: Fruits, particularly apple, cherry, rose, acacia. Almost omnivorous. 

Injury: One of most injurious caterpillars of New South Wales. Eats upper surface 
of leaves. * ' Strips trees. * * (French. ) 

Description and biology: Adult female, short, rounded, wingless; male, wing expanse 
25 mm. ; fore wings dark brown marbled with slender lines and black spots; hind wings 
yellow surrounded with black outer margin; antennae featherlike. Two broods. 
Pupa in loose brown silken cocoon of flimsy character. Winters as pupa. Larva, 
44 mm. long, brown, hairy, with tufts of hairs standing out at front and sides of head 
and stiff brushes of gray hairs along center of back. Egg, dull white, hemispherical. 
Females average 700 eggs, deposited in the cocoon. (See plate xxiv.) 

Distribution: New South Wales, Victoria. 

French, C. Handbook of Destructive Insects of Victoria, 1900, pt. 3, p. 94. 

Oletlueutes cynobatella Linnaeus. 
(Gray Fruit Tree Bud Moth. Tortricidse; Lepidoptera.) 

Host: Various fruit trees. 

Injury: Attacks leaf and blossom buds. 

Description and biology: Adult, fore wing 7.5-10.5 mm.; from the middle of the front 
margin to the inner angle dark bluish-gray mixed with brown; behind the middle, two 
variable, distinct dark spots on an entirely white background; the large apical third 
white, clouded with gray. On wing, June imtil August (Germany). Pupates in 
grass or in crumpled leaves, drawn together, during May and June. Larva, brownish 
green; bores in the opening leaf and flower buds, the points of which it spins together; 
occurs in spring from time of swelling of buds until May (Germany). Eggs are depos- 
ited singly on buds; overwinter. 

Distribution: Germany, Europe. 

Henschel, G. a. O. Die Schadlichen Forst und Obstbaum-Insekten, 1895, p. 417. 

Anastrepha fraterculus Wiedemann (acidusa Walker). 
(Fruit Fly. Trypetida; Diptera.) 

Hosts: Guava, (Psidium guajava), coffee berries, pear, peach, mango, orange, Eugenia 
8pp., Phylocalyx, Japanese plum, Japanese persimmon, Para plum (Spondias spp.?), 
Annona humboldtiana, jobo amarillo, jobo de la India. 

Injury: A very destructive species and likely to be introduced. 

Description and biology: Adult fly, about 12 mm. in length (the female exclusive of 
the ovipositor), with a wing expanse slightly over 25 mm. Color of body rust-yellow 
or brownish yellow, with three sulphur-yellow longitudinal stripes on the thorax in 
well preserved mature specimens. Wings clear tinted in part with a characteristic 
pattern of yellow brown, the brown predominating on the basal half and extending 
obliquely forward, being continued along the anterior margin in a broad streak to the 
extreme tip of the wing; a clear sinuate basal zone involves the second basal cell, 
tiie base of the discal and part of the first basal cell, and is followed by a detached spot 
27812—18 8 
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at the costa just beyond the tip of the first vein; on the discal half of the wing there 
is a brown band in the shape of an inverted V, resting on the posterior margin and 
extending through the first and second posterior cells; this V-shaped mark may be 
independent, or its apex may be joined to the other brown zone . There is considerable 
variation in the wing pattern, both as to intensity of coloring and detail of the pattern. 
Immature specimens have the brown wing pattern much weaker; newly emerged ones 
show hardly a trace of it. Female ovipositor stout, shorter than abdomen, tapered 
riegularly toward tip and covered with coarse black hairs; in mature specimens it is 
aubcylindrical, but in specimens not fully hardened it is flattened. 
Distribution: Mexico, Central and South America, West Indies. 

Von Iherino, H. Revista Agric. (Sao Paulo), 1901, vol. 6, No. 70, p. 180. 
Howard, L. O. U. S. Dept. Agric, Yearbook 1897, p. 546. 
Hooker, C. W. Ann. Rept. Porto Rico Agric. Exp. Sta., 1912, p. 36. 

Anastrepha ludens Loew. 
(Mexican Fruit Fly. Trypetidse; Diptera.) 

Host: Orange, sweet lime, mango, Sideroxylon (Achras) sapota, peach, guava, plum. 

Injury: Considered a serious pest in Mexico. Quarantine issued January 15, 1913. 

Description and biology: Adult female, length 9 mm. ; of dull ochreous yellow color; 
wings hyaline, mottled and striped with brownish yellow bands; anal segment of 
abdomen longer than remainder of abdominal segments combined. Eggs deposited 
under skin of ripening fruit, larvse on hatching out tunnel into the fruit; pupate in 
soil. Average life cycle about 3 months, making about four generations a year in 
Mexico. 

Distribution: Mexico. 

Froggatt, W. W. Department of Agric, New South Wales, Farmers' Bull. 24, 1909, 

p. 53. 

Anastiepba peruviana Townsend. 

Peruvian Fruit Fly. Trypetidse; Diptera.) 

Hosts: Peach, guava, cherimoya, many other deciduous and citrous fruits. 

Injury: Very serious in Peru. 

Description: Female fly, to tip of ovipositor, 7-8 mm. long; male 6.5-7 mm. long; 
wing expanse 6-6.5 mm. Color of head, pleurae, anterior half of venter, and legs 
watery lemon yellow; antennae and proboscis buff yellow; tibiae and tarsi slightly 
dusky; mesopleural and sternopleural plates largely rufous-yellow tinged i eyes bright 
green to lilac piuT)le; other parts obscure tawny or yellow. 

Distribution: Peru. 
Townsend, C. H. T. Joum. Econ. Entom., 1913, vol. 6, No. 4, p. 345. 

Bactroeeta tfyoni Froggat. 
(Queensland Fruit Fly. Tryx)etid8e; Diptera.) 

Host: Banana, mango, peach, apricot, nectarine, orange, apple, quince, black 
apple {Sideroxylon [Achras'] australe)^ cheesewood {Acronychia Ixvis), white ash 
{Schizomeria ovata)j cucumbers, loquats. 

Description and biology: Adult female, 6 mm. long with wing expanse 10-12 mm., 
wings transparent, abdomen constri.cted at the base and broadly rounded at the tip, 
thorax with a broad creamy often pale dorsal band running down the scutellum 
with short, well-defined narrow pale yellow stripe on each side. (See plate xxv.) 

Distribution: India, Ceylon, Java, Amboina, Australia (Queensland, New South 
Wales). 
Froggatt, W. W. Dept. Agric, New South Wales, Miscl. Pub. No. 303, 1899, p. 2, 

figures. 
Froggatt, W. W. Dept. of Agric. New South Wales, Farmers' Bui. 24, 1909, p. 11. 
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Ccfstttto anons Ontaain. 
(Annona Fruit Fly. Trjrpetida; Diptera.) 

Hosts: Sour sop {Annona muricata), guava {Psidium cattleianum), and cacao xxxls. 

Injwry: Attacks fruit. 

Description: Adult female, head alutaceous, wings with black spots at the base, 
abdomen nut brown in color on dorsum, antennae almost twice as long as wide; 
length of body 6 mm. 

Distribution: West Africa (Nigeria, Kongo, Ashanti, Armani, German East Africa). 

SiLVBSTRi, F. Boll. Lab. Zool. R. Sc. Agric, Portici, 1913, vol. 8, p. 61. 
SiLVESTRi, F. Bd. Agric. and Forestry, Terr. Hawaii, Div. Ent., Bui. 3, 1914, p. 66. 

Ceratltls capitata Wiedemann. 

(The Mediterranean Fruit Fly. Trypetidse; Diptera.) 

Hosts: Aheria caffra (kei apple) , Sideroxylon sapota (sapodilla) , Annona muricata (sour 
8op), Atropa helladonnay Averrhoa carambola, Calophyllum inophyllum (round 
kamani), Capsicum sp., Carica papaya, C, querdfolia, Carissa arduina (Natal plum). 
Oestrum sp. (Chinese inkberry), Ckrysobalanus elUpticus, C. icaco (cocoa plum), 
Chrysophyllum cainito (star apple), Citrus aurantium (orange and varieties), C. 
grandis (grapefruit), C. japonica (kumquat and Chinese orange), C. limonia (lemon), 
C. nohilis (mandarin orange), Coffea arabica (coffee), Diospyros haJd (Japanese per- 
simmon), Eriohotrya japonica (loquat), Eugenia braziliensis (Brazil cheijy), Eugenia 
jamhos (rose apple), E. malaccensis (mountain or Malay apple), E. uniflora (Cayenne 
or Surinam cherry), Ficus carica (fig), Herpephyllum caffrum (Kaffir plimi), Lycopersi- 
cum escuUntum (tomato), Mammea arnericana (mammee apple), Mangifera indica 
(mango), Mimusops elengi (elengi tree), Murraya exotica (mock orange), Musa spp. 
(banana), Noronhiaemarginata (Chinese plimi), OpunHa tuna (prickly pear), 0. vulgaris 
(Barbary fig), Passiflora quadrangularis (granadilla), Persea gratiswma (avocado), PJia- 
seohis vulgaris (string beans), Prunus armeniaca (apricot), P. cerasus (sour cherry), 
Amygdtiluspersica(^Bch)f Psidium ca^tZ^num (strawberry guava) P. guajava (guava), 
Pyrus communis (pear), Cydonia oblonga (quince), Mespilus germanica (medlar) 
Malus malus (apple), Solanum capsicastrum (Jerusalem cherry), Terminalia catappa 
(winged kamani), T. chebula, TJieveHa neriifolia, Vitis vini/era (grapes). 

Injury: Very injmious wherever it becomes established. 

Description and biology: Egg dejxmted inside of fruit by female, and requires from 
2 to 3 days to hatch; the larva upon hatching feeds on the pulp or inside of the fruit 
until full grown, requiring from 9 to 12 days, whereupon it leaves the fruit and enters 
the ground to pupate, which stage ranges from 12 to 20 days. The period required 
for the various stages is influenced by the season, as indicated by Silvestri, requiring 
from 21 to 23 days to complete the life cycle in August and from 32 to 35 in October. 
At Honolulu adults have been kept alive for 10 months and certain individuals have 
required 90 days for development. (See pi. xzvi, fig. 6.) 

Distribution: Southern Europe (southern Italy, Sicily, Malta, France, Greece, 
Spain), Azores, Cape Verde Islands, Madeira, Africa (Egypt, Algeria, northern 
Uganda, Delagoa, Transvaal, Cape Colony, Kongo, Nigeria, Dahomey), Brazil, Ar- 
gentina, Bermuda, Australia (West Australia, New South Wales, northern Victoria, 
andQueensland), northern New Zealand, Hawaiian Islands. 

QuABWANCW, A. L. U. S. Bept. Agr,, Bur. Entom. Circ. 160, 1912. 
SavBSTBi, F. Bd. Agric. and Forestry, Terr. Hawaii, Div. Entom. Bull. 3. 
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Cefstltis nlgvrrlniA Beed. 
(Nigeria Fruit Fly. Trypetidfle; Diptera.) 

HoiU: Coffee berries, trait of wild plant (?), Eugenia uniflora. 
Injury: Breeds in fruit. 

Description: Adult female with black polished body, head lunber, wings colored 
with brown, tibise and tarsi dirty yellowish white, ovipositor slightly recurved. 
DistributUm: Southern Nigeria, Kamerun. 

SiLVESTBi, F. Bd. Agric. and Forestry, Terr. Hawaii, Div. Entom., Bui. 3, 1914, 

p. 72. 

Ceradtls glffafdl Bossl. 

(Giffard Fruit Fly. Trypetidse; Diptera.) 

Hosts: Chrysohakmus ellipticus, Sarcocephalus esculentus. 

Injury: Larvse feed in fruit of Sarcocephalus and less so in Ckrysohalanus. 

Description and biology: Adult female, body ochraceous, thorax marked with 
black, wings with black lines and markings at base, bearing also yellowish and 
brown bands. Transformation to the pupa takes place in the soil, requiring from 10 
to 12 days before emerging as adult. 

Distribution: Senegal, Dahomey, southern Nigeria. 

Bezzi, M. Boll. Lab. Zool. R. Sc. Agr., Portici, vol. 7, 1912, p. 2, fig. 1. 

SiLVEBTBi, F. Bd. Agric. and Forestry, Terr. Hawaii, Div. Entom., Bui. 3, 1914, 

p. 61. 

Ccratltls punctata Wiedemann. 

(The Cacao Fruit Fly. Trypetidse; Diptera.) 

Hosts: Cacao-pods, mango, guava, pasbion fruit. 
Injury: Breeds in fruit. 

Biology: Eggs deposited under x>eel of ripening pods. PuxMites in soil. Life 
cycle requires from 77 to 92 days for completion. 
Distribution: Ashanti, West Africa and Uganda, East Africa. 

Froggatt, W. W. Proc. Linn. Soc. New South Wales. 1910, vol. 35, pt. 4, p. 863. 

CenUltis rabl?ora Goquillett. 

(Natal Fruit Fly. Tryi)etid8e; Diptera.) 

Host: Various cultivated and wild fruits. 

Injury: Considered one of the most important pests in Natal, infesting both native 
and cultivated fruits. 

Description: Adult female 4r-5 mm. long, head yellowish, thorax yellowish brown, 
abdomen yellowish, ovipositor flattened. Biology similar to that of C. capitata. (See 
plate XXVI, fig. c.) 

Distribution: Natal, Cape Town, South Africa. 

Frogoatt, W. W. Dept. Agric. New South Wales, Farmers' Bui. 24, 1909, p. 48 

Cctatltis sllvestrll Bezsi. 

(Fruit Fly. Trypetidee; Diptera.) 

Hosts: ChrysobalanuSy Butyrospermum parhii. 
Injury: Breeds in fruit. 

Description and biology: Adult j body clay or leather color, face and ocdlput whitened, 
thorax with a few black markings. Biology similar to C. eapiUUa, 
Distribution: Senegal, French Sudan. 

Bez/i, M. Boll. Lab. ZooL R. Sc. Agr., Portici, vol. 7, 1912. 

SiLVESTRi, F. Bd. Agric. and Forestry, Terr. Hawaii, Div. Entom, Bui. 3, p. 63. 
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Daciis diraniu Coquillett. 

(Three-atriped Fruit Fly. Trypetidce; Diptera.) 

Host: Mango, orange, guava, peach. 
Injury: Breeds in fruit. 

Description: AduUy 4-5 mm. long: center of thorax marked with a pale yellow line, 
with darker r^ular coloration of the abdomen. 
Distribution: Ceylon, India. 

Frogoatt, W. W. Dept. Agric, New South Wales, Farmers' Bui. 24, 1909, p. 16. 

DacQs f ermglneiu Fabridus. 

(Mango Fruit Fly. Trypetidse; Diptera.) 

HosU Fruit of mango (Mangifera indica), cucurbitaceous fruits?, ak (Calotropis 
8p.), citrus fruit, Eugenia malaccensis ("cabuyao"). 

Injury: Injurious to over-ripe fruit and commonest sx)ecie8 in India and Ceylon. 

Dueripiion and biology: AduU, medium size, measuring /about 5 mm.; color rusty 
red, with dorsal surface of thorax varying from black to a rusty red; sometimes the 
abdomen is marked with almost black bands. Larvae when in fruit small, yellowish, 
with pointed head and truncate abdomen; pupate in the soil and emerge as adults in 
about nine days. 

DistributioT^: India, Java, Ceylon, Amboina, Philippine Islands. 

Cotes, E. C. Indian Museum Notes, 1896, p. 17. 

Maxwell-Lepkoy, H. Mem. Dept. Agric. India, Entom. Ser., vol. 1, 1907, p. 227. 

Maxwell-Lbproy, H. Indian Insect Pests, 1906, p. 170. 

Fkoqgatt, W. W. Dept. Agric, New South Wales, Farmers' Bui. 24, 1909, p. 13. 

Daciis tieiiclill Froggatt. 
(Fruit Fly. Trjrpetidse; Diptera.) 

Host: Fruit of Artocarpus integrifolut. 

Injury: Bred from oranges entering Victoria from New Caledonia. 

Description: Adult, female about 10 mm. long, with long, rounded body: large hya- 
line wings with broad costal stripe of light reddish brown; head with large black spot 
on each side of face and below the base of the antennse; thorax dull yellowish brown; 
legs yellow, with tand darkest. 

Distributvm: New Caledonia, Java. 

Froggatt, W. W. Dept. Agric. New South Wales, Farmers' Bull. 24, 1909, p. 27. 
Froggatt, W. W. Proc. Linn. Soc. New South Wales, 1910, vol. 35, pt. 4. p. 866. 

Daeus i>a8Slflor» Froggatt. 

(The Fiji Fly. Trypetidse; Diptera.) 

Host: Granadilla, mango, shaddock; the orange, lemon, and lime are slightly 
infested. 
Injury: One of the most abundant fruit flies in Fiji. 
Distribution: Fiji. 

Froggatt, W. W. Proc. Linn. Soc. New South Wale?, 1910, vol. 35, pt. 4, p. 870. 

Daeus persic» Rig. 

(Peach Fruit Fly. Trypetidse; Diptera.) 

Hosts: Mango and peach. 
Injury: Larvse injure ripe fruit. 

Description and biology: Adult, red brown with black and yellow markings on the 
body. Eggs usually deposited in wound on skin of fruit; egg stage about 2 or 3 days; 
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larval stage 10 to 15 da3rB inside frtiit, after which it leaves the fruit and enters the 
ground to pupate; pupal stage about a week. 
Distribution: Bhagalpur and Lower Bengal, India. 

Basu and Dutt. Crop Pest Handbook for Behar and Oiissa, including also Western 

Bengal, 1913, p. 74. 

Dtng pridM Froggatt. 

(South Sea Guava Fruit Fly. Tr3rpetida; Diptera.) 

Host: Guava, granadilla. 

Injury: Larvae feed in fruits. 

Description: Adult female, 6 mm. long, wing expftnse 10 mm.; head light brown 
with rich metallic purple eyes, antennse brownish black, with last joint black; thorax 
black; abdomen black, elongate, and narrow at base. (See plate zxvn, figs, la, 2a, 
a, 4a.) 

Distribution: Fiji, New Caledonia, 

Froggatt, W. W. Dept. Agric, New South Wales, Misc. Pub. 303, 1890. 
Froggatt, W. W. Dept. Agric, New South Wales, Farmen' Bui. 24, 1909, p. 19. 

DacQs (Tephiltes) zantliodM Broun. 
(Broun's Fruit Fly. Trypetidse; Diptera.) 

Host: Pineapple, granadilla, guava, mammee apple, shaddock. 

Injury: Breeds in fruits. ' 

Description: Adult female, 9 mm. long, wing expanse 15 mm., general color pale 
ochreouB yeUow; thorax with faint yellow dorsal stripe, and pale yellowish white 
stripe margining each side and marking the sides of the scutellum; abdomen elongate 
and truncate at apex. 

Distribution: Fiji. (Bred in New Zealand from fruit imported from Fiji.) 

Froggatt, W. W. Dept. Agric, New South Wales, Farmers* Bui. 24, 1909, p. 25. 

Rloxa musn Froggatt. 
(The Island Fruit Fly. Trypetidae; Diptera.) 

Host: Banana, Sideroxylon (Aehras) australe (black apple). 

Injury: Larvse feed in bruised or blemished fruit. 

Description: AduU female, 6 nmi. long, wing expanse 12 nam., head small, ochreous, 
antennse yellow with long bristle at apex of second joint, thorax brownish yellow, 
abdomen small, light brown at base, black on apical half, and covered with coarse 
hairs. (See plate xxvm, figs. 1, 2.) 

DistrOmtion: New Hebrides, Queensland, New South Wales. 

Froggatt, W. W. Dept. Agric, New South Wales, Misc. Pub. 303, 1899. 
Froggatt, W. W. Dept. Agric, New South Wales, Farmers' Bui. 24, 1909, p. 54. 

GOOSEBERRY; CURRANT. 

(Ribes spp. Family Saxifragaceee.) 

Shrubs bearing small edible fruits; native to Europe, Asia, North America, and 
South America. 

A. BETTER KNOWN GOOSEBEBBT AND CURRANT INSECTS LIKELY TO BE 

IMPORTED. 

Erlophyes rlbis Nalepa. 

(Currant Gall Mite. Eriophyidee; Acarina.) 

Host: Infests especially the black currant (Ribes nigrum) ^ but also R. rubrum, and 
R. alpinum. Certain varieties of black currant are preferred, as Baldwin, Black 
Naples, Black Dutch, and Lee's Prolific 
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Injury: SeiiouBly injurious; can be introduced in nursery stock. 

Dtteriplion and biology: Uicroec<^ic. AduU about 230 microns long by 40 microns 
wide. Hale emoUer; color whitiah or pale green, semltr&usparent and ahiny. Sub- 
cylindrical in shape; 60-70 transverse rings furnished with regular eeriee of ^ort pro- 
jections, best seen on sides. Infests the buds which may contain thousands of mites, 
causing them to swell, producing so-called "big buds." Such buds, if they open, 
usually fail tc produce fruit of value, (See text fig. 62.) 

Ditlribulion: Middle Europe; England. 
Theobald, F. V. Insect Pests of Fruit, 1909, p. 230. 
SoRAUER, P. Handbucb der Pflanzenkranlibeiten, 3d. ed., 1913, vol. 3, pp. 121-123, 

figs, m, 97. 

Birobla rlUs Thomu. 

(Red Gooseberry Mif«. Tetianychidee; Acarina.) 

Bo»U: Gooseberries and currants. 

Injury; Very serious injury caused by suckii^ the juices of the plant. Very easy to 
introduce on nursery stock. 



Fio. 02. — Cnmnt gall mite {BHaphjia rlUi): Ulte and galla. <BaiBu«'.) 

Defcription and biology: This is one of the minute red spiders, having eight tep, 
which breed on the foliage of plants, causing a rusty appearance. The eggs are spherical 
and microscopic in size. 

DiitrHmtion: Germany, England. 
SOBAtiBR, P. Handbucb der Pflanzenkianltheiten, 3d ed., 1913. vol. 3, pp. S9-91, 

figs. 67, 68. 

Abraiaa passularlata LlnDCeus. 
(U^pie or Currant Moth. Geometridie; Lepidoptera.) 

Ho$t: Currant, gooseberry, and fruit trees, 
t Injury: Defoliation; seldom seriously injurious. 

Detcription and biology: .ddu(( wing expanse 37 mm. (variable); color creamy white, 
spotted with black, with orange yellow between black spots at base of forewings; 
hind wings like front, but with no yellow; thorax and abdomen yellow and black. 
On wing in July and August (England). Pupa black, with three golden yellow 
rings to the body. Cocoon delicate, attached to loaf or twig. Larva length 37 mm.; 
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color creamy white, spotted, asd marked with bUck and orange yellow at sides. 
Appear ia fall; winter as very small larvffi, ready to pupate in June. Eggi, cream- 
colored, laid singly or in groups; hatch in from 6 to 16 days. (See text fig. 63.) 

Ditlr&ulum: England, Europe, Siberia, China. 
Theobald, F. V. Insect Feats of Fruit, 1909, p. 206. 

Thanmonoma wauarls Lbiiiaiu. 
(Currant Webworm. Geometride; Lepidoptera.) 

Hott»: Rxbtt spp. 

Injury: Attacks leaves, buds, flowers, and often fruit. 

Dtgcription arid Uology; Adult, wing expanse 25 mm.; front wing pure gray with 
brown and black croaslines; hind wing aahen gray dusted with black. Occurs June 
and July. Pupata in or on ground. Lania, length 26 mm.; blue green with darker. 



Fia. W.— Cuirant moth (Abrana fnaiatariala): Adult, larvB, pupa. (Entom. PuulC. Agrio. 19«.) 

white bordered median line, and a yellow aide stripe; on each segment a black tubercle 
bearing bristles. Shortly before pupation mostly violet or reddish brown. 

Diatribution: Northern Europe. * 

SoftAUEH, P. Handbuch dor Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 336. 
* Zopbodla con* olDlcaa BQbner. 
(Pyralidie; Lepidoptera.) 

Boitt: Gooseberry and currant. 

Injury: To fruit and leaves. 

Deseriptum and hiology: Adult, wing expanse 30 mm.; forewing brownish gray 
with whitish and dark brown lines; occurs during end of April and beginning of May. 
(Germany.) Pupa overwinters in shallow earth. Larva, length 10 mm.; color grass 
green; head and thoracic shield black; occurs from May until July; draws berries and 
adjoiningleaves together by a web; feeds on fruit. £?(f deposited singly on twiga(see 
t«ctflg,64). 

Dittribulxon: Europe. 
SoRAUER, P. Handbuch der Plianzenkrankheiten, 3d., 1913, vol. 3, p. 336. 
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5 Grain Insects. 

1, b.—Haploihripi aCBleala: c, Limnlhripa dtnlicornii: i, Haplnlhrip! Irilici: t, g, Oria mvamlom.-f, 
■iM*(a(H«iiin(a;i,n, Hi/itii!/lacoarciiua:k,Ito)oma'uaittlt:l,m, Trachetuttabldus. (Kurdjumov.) 
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Inearvulk ekplMla Clock. 

(Cumnt Shoot Borer. Tineidte; Lepidoptera.) 

BoiU: Currants; especially red ciuranta. 

Injury: Seldom eerioifs; tunnels the shoots. 

Deteription and bwlogy: Adult, wing expanee i inch. Porewings dark brown with 
purplish iridescence; near base a transverse yellow band and two yellow spote near 
tip; head deep yellow. Occitfa from mid May into June. Pupa, brown, in loose 
cocoons in tunneled shoots. Larva, dull greenish, with red patch on ninth segment; 
head and first thoracic s^ment black. Hatch in summer, feed on seeds in fruit, 
then spin hibemaculum on bark; attack buds and shoots in spring causing the tips to 
wilt; mature in April and May. Egg* are colorless, lemon-shaped, 0.67 mm. long. 

DiatHbutian: Europe. 
Theobald, F. V. Insect Pests of Fruit, 1909, p. 213. 

Notocdlk roborsna Treilscbk*. 
(Currant Fruit Moth. TortriddR; Lepidoptera.) 

Hoit: Currant, rose, Rubut sp., wIiit«thom, oak. 

Injury: Hollows out ripening currants. 

Deieription and biohgy: Adult, forewing white, mixed with dull gray before the 
borfer; rusty red at 
point; base gray brown; 
speculum dotted black; 
palpi reddish brown. 
On wing June and July 
(Germany). PupalesiL 
currant leaves and the 
stage lasts 3 weeks. ' 
Larva, length 17 m 
plump, brown, head ' 
yellowish brown, neck 
and anal shield black; 
on each segment a brown 
wart, each with a light 
bristle; webs up leaves and fruit; occurs in early spring. 

Distribution: Europe. 
SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. i 
Theobald, F. V, Insect Pests of Fruit, 1909, p. 212. 
CoLUQNE, W. A Manual of Injurious Fruit Insects, 1912, p. 163. 

8. OTHE& IMPOBTANT CDBOANT AND OOOSEBEKKT INSECTS. 

HEMIPTERA. 
Coecldni 

Chlomuj^ Kdicii Llnneus; Europe; Riba MnjuiMum. 
*^>liiliupu pirienla Del Guercio; Italy, Franc?, Portugal, Germaoy, Kngland. 
FioTlnia froinUarlx Maskell: New Zealand. 




losebcny moth (Zopfiodia conciiMetla): Adult, larva, Injury. 



Lecanittm atrj/li Linncens; Great Britain. 
Laajiiam rchi King; Europe. 
Laanium nbi Schx^nk; Europe. 
Pheijacocciu sociw Newstead; Briti^ lalea, 
PataJococaa artai Maskell: New Zealand. 
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GBAINS AlW GSAS8ES. 

(Family Gramijiese.) 

Under this heading are treated the insects attacking the grains and grasses, except 
com, sorghum, and sugar cane, which are treated separately. This section relates 
especially to barley {Hordeum vulgare Linnffius), millet {Panicum spp.), oats {Avena 
m1aa)a Lhinseus)) rye (Secale cereale Linnffius), timothy (Phleum pratense Linnaeus), 
and wheat, emmer, and spelt ( Triticum aativtan Lam.). Descriptions of these various 
crops are given in their proper alphabetic order. 

A. BETTER KNOWN GRAIN INMiCTS UKBLT TO BB IflfPOBTBD. 

Lema cyanella LiiuuBus; Lema mdanopus Linnieus. 
(Grain Leaf Beetles. Chrysomelidse; Goleoptera.) 

Hosts: Grasses, grains, especially oats. 

Injury: Feed on the leaves, stem and seed. ^Causes millions of dollars damage in 
some years. 

Biology: Eggs diining yellow laid in rows of 10-20 near the midvein, and 40-50 
on a leaf, llie larvse feed on the leaves. L. cyanella pupates in a cocoon on the 
plant; L, melanopus pupates in the ground. The adults also feed on the foliage. 

Distribution: Europe, Southwest Asia. Serious only in South Euiox>e. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 509. 

3|cPliaraionotlia klnchi Reltt. 
(Mexican Grain. Beetle. Cryptophagidee; Oleoptera.) 

Hosts: Com, yams. 

Injury: Larvae and beetles destructive to stored com and other products. 

Description: Small, shining, deep brown beetles, about three-sixteenth inch long. 
Larva elongate gray, each segment darker at middle with darker spaces each side 
bearing rather well-developed tubercles. 

Distribution: Brazil, Guatemala, Mexico, Texas, and South Carolina. 

CnrrTENDBN, F. H. U. S. Dept. Agr., Bur. Entom., Bui. 96, pp. 8-13, fig. 1, 1911. 

sicLopliocateres (Ostoma) pusUlus Klug. 
(Siamese Grain Beetle. Trogositidse; Coleoptera.) 

Hosts: Com, rice, seeds of eggplant and gourd, rye, flour. 

Injury: Larvae and beetles destmctive to stored com and other seeds. 

Description: Flat, brown, with thorax prolonged into acute angles at sides, anten- 
nae clubbed at ends, minute. Larva white with blackish head and last segment 
elongate. 

Distribution: Liberia, Siam, Ceylon, Java, India, Cochin Ohina, Peru, Guatemala, 
France, South Carolina, Texas. 

Chittenden, F. H. U. S. Dept. Agr., Bur. Entom., Bui. 96, pp. 14-18, fig. 2. 1911. 

:4:Liathetlcus oryise Waterh. 

(Long-Headed Flour Beetle. Tenebrionidse; Coleoptera.) 

Hosts: Wheat, com, barley, rice. 
Injury: Larva and beetle injure stored grain and flour. 

Description: Pale yellow, somewhat flattened beetle; the slenderest of the flour 
beetles, measuring one-eighth inch. 
Distribution: India, Arabia, Persia, Norway, England, Russia, Texas. 

Chittenden, F. H. U. S. Dept. Agr., Bur. Entom., Bui. 96, pp. 25-28, fig. 5. 1911. 
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IfMiafilA vnltoiiiilB Dadgeon. 
(Wheat Stem Borer. Noctuidse; Lepidoptera.) 

HostK Rice, wheat, sugar caae, millet. 

Injury: Larva bores in stems and pupates in its borings. 

Description and biology: Larva flesh cokied with black head. Bores in grass stems. 

DistributUm: India, Ceylon, Burma, Celebes. 

Maxwbll-Lefroy, H. F. Mem. Dept. Agric. India, Ent. Ser., vol. 1, pt. 2, p. 176. 

Pyrausta nubllaUs Htlbner. 
(Millet Stalk Worm. Pyralidtt; Lepidopta^.) 

Hosts: Millet, com, hops, hemp, Panicum sanguinale, Artemisia vulgaris, Conyza 
squarrosa, and Arundo, 

Injury: Bores in the stems. 

Description and biology: Moth, wing expanse 28-30 mm., yellow ochre in color with 
rust colored marks on forewings. Larva dirty gray brown with dark dorsal line, and 
two black spots on each segment, underside whitiflb, head'dark blown, thoracic shield 
yellowish, 30 mm. long. Bores in the stems and sometimes attacks the ears of com. 
In grasses the larva overwinters in the roots. 

Distribution: Europe (Hungary). 

SoRAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 304, 305, 

fig. 206. 

OehsciUielmerla tamella Schiffenniller. 

(Rye Stem Borer. tTineidce; Lepidoptera.) 

Hosts: Rye, grasses. 

Injury: Quite injurious to winter rye. 

Description and biology: Moth, 7 mm. long, with 13 mm. wing expanse, forewings 
yellowish brown with (kffker bands, hindwings white in basal part and brown be- 
yond. Pupates in the stalk. Lcerva when young greenish or yellow, later yellow 
with dark head; bores in stems. Eggs laid singly. 

Distribution: Eim)pe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 242, fig. 175. 

3|cTlnea gianella LinntBas. 
(The Wheat Moth. Tineidae; Lepidoptera.) 

Hosts: Wheat, barley. 

Injury: Very serious injury to the seed heads. 

Description and biology: Adult, a tiny moth colored a rich brownish yellow with the 
hindwings larger than the front and greenish yellow. Pupa a small brown chrysalid. 
Larva not over one-half inch long, yellowish; bores in the seed head, eating all but the 
husks. 

Distribution: Victoria, Australia, Europe, North America. 

French, C. Handbook of the Destructive Insects of Victoria, pt. 3, pp. 128-132, 
pi. 55. 

Cllnodiplosis mosellana G^hin; Cllnodlplosis equestrls Wagner; ^Contarlnla trttlci Kirby. 

(Grarn Gall Midges. Itonididse [Cecidomyiidfle]; Diptera.) 

Species: CI. mosellana; France; wheat, rye. CI. equestris; Europe; wheat. >|<C 
tritici: Europe, introduced into United States; wheat, rye, barley. 
Injury: Very serious injury to grain, especially in United States, 
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Description: Fly of eguestris red, of the other two orange yellow. Maggot of equa- 
trie blood red, of the other two orange or yellow. Breed in the steins and cause gall 
formation. 

SoRAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 442, 

447, 448. 

Laalopters eawalls Lindeman. 

(Rye Midge. Itonididse [Cecidomyiidse]; Diptera.) 

Hosts: Rye, Triticum repenSj Calamagrostis laruxolata. 
Injury: Attacks the stems. 

Description and biology: Fly black, abdomen white banded; 3 mm. long. Larva 
brick red, 5mm. long. 
Distribution: Russia. 

SoRAUER, P. Handbuch der Pflanzenkraokheiten, 3d ed., 1913, vol. 3, p. 457. 

mayetiola avenn Marchal. 
(Oats Gall Midge. Itonididse [Cecidomyiidse]; Diptera.) 

Host: Oats. 

Injury: Forms galls in the stems. 

Description and biology: Fly black, marked with red, with a band of silver-gray 
hairs on each side; length 3.2 mm. Has two generations. 
Distribution: France. 

SoRAUER, P. Handbuch der Pflanzenkrank)ieiten, 3d ed., 1913, vol. 3, p. 449, fig. 

272. 

3|cPliytopliaga (Mayetiola) destructor Say. 

(Hessian Fly. Itonididae [Cecidomyiidse]; Diptera.) 

The well-known Hessian fly is a conspicuous example among our imported pests. 
It is now distributed over Asia, Europe, and North America. 

Porrlcondyla cerealls Sauter. 
(Grain Maggot. Itonididse [Cecidomyiidae]; Diptera.) 

Hosts: Barley, oats, rye, spelt. 

Injury: Occasionally injurious. Breeds behind the leaf sheath. 
Description and biology: Fly, antennee 13-jointed, thorax black, abdomen red, 
length 2.2 mm. Maggoty 3 mm. long, chrome red. 
Distribution: Germany. 

SoRAUER, P. Handbuch der Pflanzeukrankheiteu, 3d ed., 1913, vol. 3, p. 441 

Hylemyla coaretata Fallen. 
(Wheat Bulb Fly. Anthomyidse; Diptera.) 

Hosts: Rye, wheat, barley. 

Injury: Feeds in the stems; very destructive. 

Description and biology: Fly yellowish gray, strongly bristled; thorax without 
stripes; abdomen with dark median stripe; antennae black; length 7 mm. Maggot 
yellowish, 6 mm. long. (See plate xxix figs, i, n.) 

Distribution: Middle and north Europe. One specimen is recorded from Colorado. 

SoRAUBR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 431, 432, 
fig. 263. 
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Hydiellla grlMola FaIIaq. 
(Grain Leaf Miner. Ephydridae; Diptera.) 

HobU: Barley, oats, grasses. 

Injury: Mines the leaves. 

Description and biology: Adult fly metallic brown, thickly dusted with gray; under- 
sides and palpi yellow; antennae black, face and beak brown; 2.75 mm. long. Larva 
2 mm. long. 

Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 408, 409, 

fig. 254. 

Camarota flavltanls Meigen. 

(Grain Fly. Oscinidae; Diptera.) 

Hosts: Wheat, grasses. 
Injury: Bores in stems. 

Description and biology: Fly, blue black, undersides white, length 2.5 mm. Larva 
and pupa with two large stigmal hooks at apex. 
Distribfition: France. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 412, 413. 

Cblorops tasnlopus Meigen. 
(Straw Fly. Oscinidse; Diptera.) 

Hosts: Wheat, rye, barley, grasses. 

Injury: Bores in the stems of grains. 

Description and biology: Fly, yellow, with three black lines on thorax, four black 
cross bands on abdomen and black antennae; length, 3-4 mm. Maggot, yellowish 
white, 5-7 mm. long. Winters in stem near roots. 

Distribution: Europe. 

SoRAUBB, P. Handbuch der Pflanzenkrankheiten, 3d ed., J913, vol. 3, pp. 412, 413. 

:i|cOset]il8 flit LinniBus (Oselnis pusilla Melgen). 

(Frit Flies. Oscinidae; Diptera.) 

Hosts: Oats, barley, wheat, rye. 
Injury: Mines the stems of grains. Serious pests. 

Description and Biology: Adult fly, shining black, metallic. Larva, white, legless. 
Mines the stems and roots. 
Distribution: Europe, America. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 410, 411. 

B. OTHEB IMPORTANT GBAIN INSECTS. 

HEMIPTERA. 

Nysitu vifUtor Bergroth; Australia. (See Fruit.) 

Jassidtt. 

J(usu8 aexnotatus Fallen of Germany is a very injurious insect to wheat, barley, oats, and grasses. 
The eggs might be imported with straw during the winter. This is a bright-yeUow leaf hopper with 
black markings, measuring about 3.75 mm. in length. 

THYSANOPTERA. 

Haploffuips tritki Kurdjumov, the Europe grain thrips; Euroi>e; often winters in wheat stubbles. 

(See pi. XXIX, fig. d.) 
Baplothrips actiUata Fabricius (see pi. XXIX, figs, a, 6) and Limothrips denticomis Haliday; Europe; 

attack grain. (See pi. XXIX, fig. c.) 
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COLEOPTERA. 
Carabidtt. 

Zabnu giblmt Fabricius of Europe attacks wheat, oats, rye, and barley, in both its adult and larval 

stages. It is a shining black beetle with piceoos antennae and legs, measuring 15 mm. in length 

and 6 mm. in breadth. The adults hide during the day and feed at nigh t on the grain. They might 

easily be imported. 

Blatertdse. 

Agriotes lineahu Linnsaus. (See Tobacco.) 

Cerambycidtt. 

Oalamobiua marffinellut Fabricius; Europe; bores in stems of wheat. 

CbiysomelldA. 

Phylloireta viitula Redtenbacher. (See Rape.) 

BracbyzhtnldflB* 

Diaprepea aHfrevkthu Linnseus; West Indies. (See Sugar cane.) 

LEPIDOPTERA. 

Noctuldae. 

Oria mu9culo9a Hdbner; Russia; very destructive, winters in egg stage in stubble. (See pi. XXIX, 

figs. «, g.) 
Hadena secalU BJerk; Europe; bores in stalks. 
Trachea batUinea W. V.; Europe; injures wheat, rye, and other grains. (See pi. XXIX, figs. /, h.) 

Pyialid». 

Chilo simplex Butler; India, Formosa; attacks millet. (See Sugar Cane.) 
Dichoarocis punctiferalia Gu4n4e; Queensland; attacks millet. (See Com.) 

Phycitidtt. 

Anerantia botella Zuk.; Europe; injurious to rye, wheat, and other cereals 

DIPTERA. 
Osclnidre. 

CTUorops lineata Fabricius; a tiny reddish frit fly of Europe which breeds in stems of wheat. 

Ojpomysa florum Fabricius, a small fly of Europe which breeds during the winter in the lower parts of 

the stems of wheat. It is 4.5 mm. long, pale yellow or reddish yellow in color. 

ItonldldsB (Cecidomyldse). 

Clinodiplons moidlana G^hin; Europe; breeds in stems of wheat and rye. 

HYMENOPTERA. 
CephldldiB. 

3ic Cephw pygmaeus Linnaeus of Europe bores in the stems of wheat, rye, timothy, and other cereals and 
grasses hibernating as a larva in the lower part of the stem or root. It could easily be imported in 
straw. The larva is legless. The adult is a black wasplike insect with yellow markings, measuring 
7 mm. in length. 

Trachelru tabidiu Linnaeus; Europe; bores in stems. (See pi. XXIX, figs. {, m.) 

Chalddldae. 

IsMoma noxiale Portschinski is a very injurious chalcid pest of grain in Russia. The larvae pass the 
winter in the stems. (See pi. XXIX, fig. k.) 

GAANADILLA. 

{Pa88'i/lora quadranfftdaris, Paasifloracese.) 
A tropical American vine valuable as a climber and also for its fruit. 

DIPTERA. 
Trypetidn. 

Daeus paasiflora Froggatt; Fiji. (See Fruit.) 

Daeui pHdii Froggatt: Fiji. (See Fruit.) 

Dacus xanthodes Broun; Fiji. (See Fruit.) > 

CeratUis eapitata Wiedemann. (See Fruit.) 

Ceratitis punctata Wiedemann; Africa. (See Fruit.) 

LEPIDOPTERA. 
Pyialid». 

Dichocrocii punetiferalU Gu^nte; Queensland. (See Com.) 
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GRAPE. 

( Vitis app. Family Vitaceae.) 

Fruit-bearing vines valued both for the fruit itself and for the wines derived there- 
from. 

A. BETTER KNOWN GBAPE INSECTS UKELY TO BE IMPOBTED. 

9|<; Eriopbyes vltis Landois. 

(Grape Blister Mite. Eriophyidae; Acarina.) 

Hosts: Vitis viniferay V. vesuvianay V. carintkiacaf V. carizonica, V. xsHvalis. 
Injury: Causes much damage to the vine. 

Description and biology: Four-legged blister mite which attacks the leaves, buds, 
flowers, and berries of the grape. 
Distribution: Europe, Armenia, North America. 

SoBAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 119, 

120, figs. 94, 95. 

Anomala vltis Fabricius. 

(Grape Anomala. Scarabseidce; Coleoptera.) 

Host: Grape. 

Injury: May be serious. 

Description and biology: Adult, length 12-17 mm. ; green, violet or azure; body oval; 
head, prothorax, and scutellum punctate; elytra convex with distinct longitudinal 
striae. Occurs in June and July; crepuscular; feeds on foliage of the vine. Pupates 
in soil in May; stage requires about a month. Larva feeds on roots of grass and the 
vine. Feeds about a year and a half. Egg oblong, hatches in about 15 to 20 days. 

Distribution: Middle and eastern Europe. 

SiLVESTRi, F. Dispense di Entomologia Agraria, 1911, p. 310. 

Sinoiylon pertorans Schrk.; Slnoiylon sexdentatum Olivier. 
(Grape-vine Flat-headed Borers. Bostrychidse; Coleoptera.) 

Species: S. per/orans; Tirol, Italy, grape; Europe, oak, elm, horse chestnut. S, 
sexdentatum; Spain, grape; South France, Quercus sessiliflora. 

Injury: Bore in the stems, branches, and trunk; sometimes causing very serious 
injury. 

SoRAUBB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 489. 

Vesperas spp. 
(Grape Borers. Cerambycid«; Coleoptera.) 

Species: F. xatarti Dufour; France; grape. F. luridus Bossi; Italy; grape. F. 
ftrepens Fabricius; France; grape, rose, forest trees. F. mauretanicus Dry; Algeria, 
Spain; grape, olive. 

Injury: Bore in stems. 

SoRAUBR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 498. 

^ Bromius obscurus LinnsBus. 
(Grape Root Worm. Chrysomelidse; Coleoptera.) 

Hosts: Grape, Epilobiumf etc. 

Injury: Sometimes serious. Attacks both the roots and the gvcrwing parte of the 

vine. 

Description and biology: The species has two varieties, obscurus^ which is black, and 
ntis Fabricius, which is brown. The eggs are laid in crevices beneath the inner 



128 A UANUAL OF OANQEBOUB INSECTS. 

Uyera of bark on old wood, Etnd alao on leaves, in cluaters of 4 to 30. Eggs yelloviah 
white, elongate cylindrical. Lama white, with yellowish-brown head, short lega. 
Pupa white, fonned in earthen cell. The larva feeds on the roots several feet under 
ground, doing much dam^e. The adulla feed on the foliage and fruit. 

DiitribtUion: Europe, A«ia, North Africa, and introduced into California. 
SoRADSB, P. Handbuch der pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 512, 513. 
QUATLB, H. J. California Agr. Exp., Sta. Eul. 195, 26 pp., 18 figs. 

Ham«»Map<l«ph«g« LMsb. 

(Vine Flea-beetle. Chryaomelidte; Coleoptera.) 

BotU: Grape, willow. 

Injury: Serious. Defoliation. 

Daaiptionandbiolagy: Adult, lei%th4mm.; brilliant green, sometimes deep blue- 
green. Two generations, first appears in April (France), feeds on leaves. Paas winter 
aeadultsatbasesofvines, inbark, etc. Pupate ia soil. Lama, length 6 nun., black; 



Fia. 66. — vine flea-b«etla (Oillfca amp/lafKaia): AdulE, larca, uid Inlury. (r. BBodu.) 

feeds on leaves, flowers, and shoots. Larval period of first genei&tion about a month. 
Eggt clear yellow, oblong; placed on under surface of leaves in clusters of about 30. 
(See text fig. 66.) 

Dutrilmtwm: France, Italy, Spain, Algiers. 
HoNTRXOT, L. Les Inaectes Muiaibles, 1S91, p. 116. 
GuBMATZ, G. Entomologie et Paraaitologie Agrlcoles, 1904, p. 340. 
SoRAUEB, F. Handbuch der PflanieakraDkbelten, 3d ed., 1913, vol. 3, pp. 623, 6Zi. 

auiodnott BtrlileolUa M otscbutekf. 

(Chrysomelidee; Coleopteia.) 
Ho»t: Giape. 
Injury: Serious pest. 

Detaiption and biology: Probably similar to grape rootworm. 
Dutribulion: India. 
MAXWELL-LsntOT, H. F. Indian Insect Life, 1909, p. 359. 

BncbrihlnuH (OUOThfnchUB) spp, 

(Grape Root Weevils. Brachyrhinidte (Otiorhynchidte); Coleoptera.) 

The weevils of this genua breed at the roota of plants and are very deetructivG u 
adults, often defoliating vineyards. 
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Species: B. raucus Fabricius; Germany, France; adults attack foliage of apple, pear 
cherry, grape. B, singuUais Linnseus; Europe (England); adults attack grape, 
grafted fruit trees, oak, rose, hops, Rhododendron^ pines, gherkins, spruce, and straw- 
berries. B. twrca Boheman; Russia; breeds at the roots of grape. H<£. sulcatus 
Fabricius; Europe, introduced into America and Australia; breeds at the roots of 
grape, strawberry, and many other plants and is a very destructive pest. B, populeii 
Coheman; Hungary; adults injurious to grape. B. ligtuHci Linnseus; Europe; attacks 
grape, peach, hops, beans, beets, asparagus, lucerne. Breeds at the roots and is very 
destructive. B. carmatus Boheman, B. asphaltinus Germar, B, corrupter Host., B, 
globtts Boheman, B. teretirostris Stierlin and B. tristis Scopoli are also recorded from 
grape. 

Description: These weevils are practically all black, oval, fairly large, with broad 
blunt beaks. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 541-543, 
Bargaoli, p. Rassegna Biologia Rincofori Europei, 1883-1887. 

Boannla genunaria Brahm. 
(Geometridse; Lepidoptera.) 

Hosts: Grape, wild honeysuckle, rose. 

Injury: Very injurious. Defoliation. 

Description and biology: Adult y wings 19-20 mm.; brownish gray with white mark- 
ings. Larvay grayish brown in color, with dark yellow and black spots and dark 
wavy side lines; occurs in July; winters in sheltered places. Pupates during spring 
in ground. 

Distribution: Europe. 

SoBAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 338. 

C^ryptoblabes snidlella Mill. 

(Pyralidse; Lepidoptera.) 

Host: Grape. 

Injury: To fruit. 

Description: Adult y wings lead gray, two diagonal whitish stripes between which 
are blackish spots. Larvay length 14 mm., dirty brown with broad, dark side stripes. 
Feeds on unripe grape berries. 

Distribution: Southern Europe, Egypt. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 311. 

Sclopteron regale But. 

(Grape Gun Worm. Sesiidee; Lepidoptera.) 

Host: Grape. 

Injury: Bore in canes of the grape; very destructive in Japan. 

Description and biology: Adult moth, about 18 mm. long and with wing expanse of 
37 mm.; general color orange and black. Larva, 18 to 25 mm. long, yellow, feet and 
head darkish brown. Pupay about 18 mm. long, rich amber brown in color. 

Distribution: Japan. 
Maskew, F. Cal. State Hort. Com. Monthly Bulletin, vol. 2, No. 10, 1913, p. 677. 

Clysla amblguella Hiibner. 

(The Cochylis. Tortricidse; Lepidoptera.) 
Host: Grape. 

Injury: Very serious to blossom clusters and fruit. One of the worst grape pests of 
Europe. 

27812—18 ^9 



130 A MANUAL OF DANQEEOUS INSECTS. 

Daeriptutn and biology: Adult, wing expaiue 14-15 mm. ; forewii^ yellow, with a 
luge daik brown ttansvenw band; hindwing gray. Two genera tioiu. Fintoccnniit 
time of flowering of grape; second generation in early August (France). Pupala in 
early winter under bukecideB, in croviceeof grape Btakee, etc. Larva, length 12 nun,, 
at first whitiflh, 'later taking on a rose color. Egg placed aii^ly on blonom clueten 
and on grapec. (See text 6g. 66.) 

Dittribvtion: Europe, Asia Minor, Japan, India. 
UoNTiLLOT, L. Entomologie et Parisitologie Agricolee, 1904, p. 336. 
PolTCliioila boCrsna Scbiasrmlllei. 
(The Pyralid of the Vine. Tortricidie; Lepidoptera.) 
BotL- Grape. 

Injury: Very injurious. Attacks grape bloesoms and fruit. 

Deacription and biology: Adult, wing expanse 12 mm, ; fotewings pale yellow with 
three transverse brown tines; hind wiDgs grayish brown. Three annual generatiooB, 
Pupa brown. Lanm, length 
1 cm.; green in color. Eggi 
deposited on berries and on 
blossom clusters. (See teit 
fig. 67.) 

Distribution: Germany, 
Austria - Hungary , S witiser 
land, France, Italy, Ada 

MoHTiLLOT, L. Lea InsecUe 
Nuiedblee, 1891, p. I£0. 

Gn^NAux, G. EnhHoologie 
et Farasitologie Agricoleg, 
1904, p. 340. 

IMPOBTANT GBAPB 






Aspidiotua (Etaepidioiia} tatk- 
lantm UarchHl; Coralca.lUI)'. 
AiplHotut <i>Mii<lw>«Mia) 

culalm Uacean; West Indies. 
AspldMlu (PicuJAintfJii) 
taata De Chaimci;; Us 
this, Ueilco, Antifrua. 

X»pH(ioltu(C*f!<*J'npftaliM)pBlri™tfi)rmf»CookBrelluidKoblnBon; Philippines; VUiimnifm. 
Aipidtolui (Pieudaonidia)fa!ior Newslead; Bartiados. 

Aspldlolui ( Tariloaia) cUit SIsaoret; France, Algleia, Qermsor, Italy, Sicily. 
Chiimatpti «aii Green; Cerloa, lapan. 
UDumored— 
Cryptlnglltla louMlfliryi Coctersll; on roots; Capo Colour. 
Oaerinitlla itrralulit Fabridus; -tl^rla; Europe. 
Icerj/a palmerl Riley i Howard; Moiico. 
4:Lttanlum paiIcK Fabriclus; Australia, France, Italy, Caucasus, CallCornia. 
Lteanium vinl Boacbf; France, 
Nala^nlum tl(Mi>al TTerapel; on roots; BrazU. 
+Fais™Mct« rojjr KUey & Howard; Jamaica. 

nt Jjiamenloiua Coc^erell; Japan, Hawaii. 





mantut nempel 


on roots; Arsen 


In 




Nledlelski; NorU 


Africa, France 


E 


Palvimrla vlnlftr 








RUtoEctM/aW/n- 


KaQCVBl; France 


AlKPtla. 






list Kuwana; Jap 


m. 




gKldK. 


rgroth; Australia 


(See Fruit.) 
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COLEOPTERA. 
Buprestldte* 

^^^{fw viridia Linnseus; Europe. (See Oak.) 

Scarabaeldfle. 

Adoretw unibrotus Fabrioios; Pacific Islands. (See Rose.) 
Cerambycldie. 

Oerambyx milet Bon.; Austria; bores stems of Vitis vinifera, 
EeteracMhea xneoltu Bates; Mexico; bores stems of Vitis vinifera. 

CureulionkUe. 

Orthorrhinus hluggi Schdnherr; Victoria; bores in canes. 

LEPIDOPTERA. 
TortilcldaB. 

Capua angtutiorana Haworth; Europe, Asia, Africa. 
(See Apricot.) 

ZygsenldsB. . 

Ina ampelophaga Boyle; Europe, Caucasus, Pales- 
tine; attacks buds and leaves. 

DIPTERA. 
TrypetidsB. 

Ceratitis capitata Wiedemann, attacks VUii vinifera. 
(See Pruit.) 

Itonl41dce. 

Contarinia vUicola Riibsaamen; Europe; breeds in 
buds and flowers. 

GUAVA. 

(Psidium guajava^ etc . Family Myrtacese . ) 

Evergreen trees and shrubs of tropical 
and subtropical America, yielding delicious 
fruits. Several species are grown in Florida 
and California. 

IMPOBTANT GUAVA INSECTS. 

HEMIPTERA. 
CoceklsB. 

Armored— 

:^A8pidiotu8 (Peeudaonidia) articulatus Green; Ja- 
maica. 

Aspidiotua (Pseudaonidia)trilohitiformi8 Oreen; Oy- 
lon. (See citrous.) 

i^Parlatoria ziziphus Lucas; Philippine Islands. 

Chionaspis (Phenacaspis) megdM>a Green; (3eylon. 
Unarmored— 

Gardiococaie umbonatiu Gockerell; Mexico. 

Ceroplastea eampineruis B-empsii; Brazil. 

Ceroplastes grandis Hempel; Brazil. 

Ceroplastes psidii Chavannes; Brazil, Euroi>e. 
CeropUutes singularis Newstead; British East Africa, Uganda. 
Ceroplastes viruonii Signoret; Mauritius. 
CocciM acuminattbs Signoret; BAwaii, Ceylon. 
Coccus viridis Green; Uganda, India, Mauritius, Ceylon, Brazil. 
Eriococcus cvriaceus Maskell; Victoria, New South Wales, Queensland, 
'ccryo montserratensis Riley & Howard; New South Wales; Psidium pomiferum. 
Icerya seycheUarum Westwood; Mauritius. 
Inglisia conchiformis Newstead; Uganda. 
Pieudococcu>s grandis TBLempeX; Brazil. 
Pseudococeus virgatus Cockerell; China, Japan, Jamaica. 
Pseudokermes nitens Hempel; Brazil. 
^uloinartoct^aTiia; Cockerell; Jamaica. 

PuLvinaria fUms Hempel; Brazil, Barbados, Montserrat, Antigua, St. Kitts 
Saissetia discoides Hempel; Brazil. 
Saissetia psidii Green; Ceylon. 




FjG. 67.— Grape pyralid iPolychrosis botrana) 
Adult, larvsB, pupa, egg, and injured grape. 
(Silvestri.) 
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Aleyrodldre. 

Aleurodicu8 eocois Curtis; West Indies, Mexico, Central and South America, attacks Ptidium guajava. 

(See Coconut.) 

THY8AN0PTERA. 

3|c Heliothrips rvbrocinetus Giard; West Indies, Ceylon, Uganda, Florida, attacks Ptidium guajava. (See 
Fruits.) 

COLEOPTERA. 
Brachyrhinldse. 

Diaprepes abbreviatus Linnaeus; West Indies. (See Sugar cane.) 

LEPIDOPTERA. 
Lyctenldse. 

Virachola insocrates Fabricius; India; bores in fruit. (See Fruit.) 

Pyralidse. 

Dichocrocis punctiferalis Qudnde; Queensland. (See Com.) 

Lasiocampldie. 

Siuma eoncolor Walker; Java. 

DIPTERA. 
Trypeddae. 

Anastrepha fratercultu Wiedemann, attacks Psidium guajava. (See Fruit.) 

Anastrepha serpentina Wiedemann, fruit fly; Lesser Antilles; attacks Psidium guajava. 

Anastrepha ludens Loew; Mexico. (See Fruit.) 

Oeratitis capitata Wiedemann; attacks Psidium cattleianum and P. guajava. (See Fruit.) 

Ceratitis punctata Wiedemann; Africa. (See Fruit.) 

Oeratitis anonae Graham; Africa. (See Fruit.) 

Daeus psidii Froggatt; Fiji. (See Fruit.) 

Dacus xanthodes Broun; Fiji. (See Fruit.) 

Dacus diversus Coquillett; India. (See Fruit.) 

HAWTHORN; MEDLAR. 

(Mespilus spp. [Crataegus], Family Rosacese.) 

Small fniit-bearmg trees and shrubs of the northern hemisphere, grown mainly as 
ornamental shrubbery. 

IBIPOBTANT HAWTHOBN INSECTS. 

ACARINA. 
Eriopbyldie. 

Eriophyes goniotliorax Nalepa, blister mite; England; attacks leaves of MespUu$ oxyacanlha. 

HEMIPTERA. 
Coccids: 

Armored— 

Aspidiotus (Diaspidiotus) pyri Lichtenstein; Europe; Mespilus heterophyUa, '''. oxyacantha. 

Diaspis lepirii Signoret; Europe; Mespilus monogyna. 
Unarmored — 

Ceroplastes rusci Linnseus; Europe. 
^Lecanium bituberculatum Targioni-Tozzetti; Europe; Oregon; Mespilus monogyna, M. oxyacantha. 

Lecanium coryli Linnseus; Europe; Mespilus eoccinea, M. germanica, M. monogyna, M. oxyaqarUba, 
M. pyracantha. 

Pulvinaria hetuUie; Europe; Mespilus germanica, M, monogyrM, M. oxyacantha. 

COLEOPTERA. 
Curcuiionldse. 

Magdalis cerasi Linnseus and M. pruni Linnseus; Europe; breed under bark. 

Magdalis barhicornis Latreille; Europe. (See Apple.) 

LEPIDOPTERA. 
Geometridte. 

Hibemia aurantiaria Esp., H. defoliaria Linnseus and H. marginaria Borckh; Germany; defoliators. 

Lsmiantrtldie. 

Dasychira pudibunda Linnseus and "M Euproctis chrysorrhota Linnseus; Europe; defoliators. (See Fores!; 
defoliators.) 

Laslocampldse. 

Oastropacha quercifolia Linnseus; Europe. (See Fruit.) 

Hyponomeutldie. 

Argyresthia nitideUa Fabricius; England. (See Plum ) 
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DIPTERA. 

CeratUis capUata Wiedemann. (See Fruit.) 

HYMENOPTERA. 
XentliTedlnidn. 

Mderojihya pwnctum-dBmm Linnsus; Russia; sawfly. 

I*riophonu padi Linnaeus; Europe (See Plum.) 

LITERATURE. 

So&ATXBB. P. Handbuch der Pflanzenkrankhelten, 3d ed., 1013 , vol. 3. 
l4nn>iKGBB, L. Die Schildlftuse (Ckxxdds), 1012 

HAZEL; FILBERT; COBNUT. 

{Coryltuspp. Family Corylacese.) 

Valuable nut-bearing shrubs or rarely trees of America, Europe, and Asia, some- 
times used for shrubbery. 

A. HAZEL INSECTS LIKELY TO BE IMPORTED. 

Eitophyes avellanse Nalepa; Bilophyes vcrmlf omila Nalepa. 
(Hazelnut Blister Mites. Family Eriophyidse; Acarina.) 

Hosts: Corylus avdlana, C. tubulosa. 
Injury: Cause galls on buds. Serious in England. 

Description and biology: Four-legged blister mites which form galls in the spring 
and summer buds. Very easy to introduce on nursery stock. 
Distribution: England, Europe. 

SoRATJBR, P. Handbuch der Pflanzenkrankheiten, 1913, 3d ed., vol. 3, p. 118, 

fig. 93. / 

Oberea linearis Linnaeus. 

(Cerambyddee; Coleoptera.) 

Hosts: Hazelnut, walnut. 

Description and biology: Adult, beetle occurs from May on. A generation in two 
years. The larva eats pith and wood and pupates in earth. Eggs are placed singly 
under young bark. After oviposition the female rings the twig. 

Distribution: Europe. 

SoRAUBR, P. Handbuch der Pflanzenkrankheiten, 1913, 3d ed., vol. 3, p. 507. 

Curculio nu^^m LinnsBUs (Balanlnus). 
(Nut Weevil. CurcuUonidae; Coleoptera.) 

Hosts: Hazelnut, filbert, cob, oak. 

Injury: Causes nuts to fall prematurely. 

Description and biology: Adult j length 8 mm.; color tawny brown to chocolate 
brown, densely clothed with golden-brown pubescence; has unusually long snout; 
occurs in June and July (England). Flies in bright weather. Pupa creamy white, 
pupates in soil. Larva length rather more than 8 mm.; creamy white; passes winter 
in cell in ground. Eggs are deposited singly, deep in nut. Incubation requires 8 or 
10 days. (See text fig. 68.) 

Distribution: Europe. 

Theobald, F. V. Insect Pests of Fruit, 1909, p. 299. 
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I-aspeyteila amplanm BSbncr (Cttipocapaa.) 
. (NutTortrix, Tortricidte; Lepidoptera.) 

Bolts: Hazelnut, walnut. 

Injury: To fruit. 

Btteription and biohgy: Forewing cinnamon colored, with large light spots on both 
sidesdarkened by brownspots on tte inner margin. Flies in July (Germany). Larva, 
dirty white; head and back darker; boreeinto the nuts; o\*erwintersinBoil, pupating 
in spring. Eggs deposited on unripe nuts. 

Ditcribution: Europe. 
SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 276. 
Henschel, G. a. 0. Die Schftdltchen ForBt- uad Obatbaura-Insekten, 1895, p. 432. 

B. IHPOSTANT HAZEL In. 
SECTS. 

HEMIPTEEA. 
Coeddn. 

Unarmored— 
Lecanium ceryli Lijui£ciu: 
Euiope; Cainltu.millana, C. 



EuTopt; C^nyliu aMUana, 

Puloinario hetvix Linn 

Eul0p«: Cbrvlu* aMQsiu. 

COLEOPTERA. 



AgrUtU tnfuttiZvt IUfg«; i. 
lubnttntlua O abler; Eurofi; 
bore In bast and upwiml, 
aapdcially of sapling. 



Yio. es.— The DUt weerll (Curnillo ntuuin): Adult punetiulng Ailu)ia tvhftaait Mtlller, vlrt- 

' ~ * ■ ; Europe; Injurea mO 



CetambrcldM. 

Obata lituarii Lfuiueua; Europe; boiea in pltli ol uuTserr Btook. 



SDd3e«dlbgs. 



MagliiUt cartonarla Lbuueus; Europe; borea in tmnks. (See Birch.) 
LEPIDOPTER*. 



Aniioptiryz zscuJaria SchUIermlller; Euiope; feeda on loUege. 
Lymantilldn. 

DtuycMtit puditunAi Linnasus, end *Lj™iiinlrJn moaacha LinuEBus; Euiope; dBrollfttors, (See Forest 
defoliatois.) 



1 iCaipccitfiay, Eucops. (See Beech.) 



HYMENOFTEKA. 
TentbredlnMR. 

Horuxttava jvriipai Linnffius; Euiope; sawRy feeds OD foliage. 
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LITERATURE. 

SoBAUEB, P. Handbuch der Pflanzenkraiikheiteii, 8d ed., 1913, vol. 3. 
NOssLiN, Otto. Leitfaden der Forgtinsektenlmnde, 2d ed., 1013. 
Hess, R. Der Forstechutz, 1900, toI. 2. 
LiNDiNQEB, L. Die Sohildlause (Coocldse), 1912. 

HBMLOCK SPAUGE. 

(Tsuga spp. Family Pinaceae.) 

Ornamental evergreen trees, very useful for parking, native of North America, 
East Asia, and the Himalayas. For convenience the insect pests are arranged under 
Conifers. 

HDEMP. 

(CannaJna sativa Linnaeus. Family Urticacefie.) 

A native of Asia cultivated for the fiber obtained from its stems. Also used as an 
ornamental plant. 

IMPORTANT HEMP INSECTS. 

COLEOPTERA. 
Clirysoni^lkl ». 

PsyUiodet atttnuata Koch; Europe. (See Hops.) 

LEPIDOPTERA. 
PyraUcUe* 

Pyrausta nubildlit Hiibner; Europe. (See Grain.) 

HOPS. 

(Humulus lupultLs linnseus. Family Urticacese.) 

Vines cultivated in Europe and America for the hops, which are used in the brew- 
ing of beer. 

A. BETTEB KNOWN HOPS INSECTS OKELT TO BE IMPOBTED. 

PByillodes attennata Koch. 

(European Hop Flea-Beetle. Family Chrysomelidse; Coleoptera.) 

Hosts: Hops, hemp, stinging nettle. 

Injury: Feeds on foliage. The larva is supposed to breed in the cones of the hops. 

Distribution: Europe (Russia, England). 

SoKAUBR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 522. 

Heplalus hmnuli Linnseus. 
(Hop Root Borer. Hepialidse; Lepidoptera.) 

Hosts: Hops, potato, rape, com, sorrel, dandelion. 

Injury: Bores in the roots. 

Description and biology: Moth, wing expanse 43-68 mm.; male above silvery white, 
beneath brownish gray, female clay yellow, with pale brick-red marks on forewings. 
Larva yellowish, spotted with black, with dark head; thoracic shield and spots on 
second and third segments yellowish brown; 50-55 mm. The larva breeds in the 
roots. 

Distribviion: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 320. 

Cecidomyla hmnuIl Theobald. 

(Hop Midge. Itonididee [Cecidomyidee]; Diptera.) 

Host: Hops. 

Injury: Attack the catkins. 
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Deteription and biology; Fly very Bm&ll; larvee vhite, 
JHitT^ntlioTt: England. 
SoKAVBR, P. Handbuch der Pflanzenfcrankheiten, 3d ed., 1913, vol. 3, p. 443. 
AfTomTia tmntBlll Uelgan. 

(Hop Leaf Miner. Agromyzidee; Diptera.) 
So*l: Hops. 
Injury: Uinea the leaves. 




Deteription and biology: Pupatei in the soil. 
Diitriiution: Europe. 
SOBAUEK, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 406, 



B. OTHEK iniPORTANT HOPS INSECTS. 

HEMIFTERA. 
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COLEOPTERA. 
ChrysomelldiB. 

PhyUotreta nemorum Lizmsetis; Europe. (See Cruolfers.) 

ElaterldsB* 

AgrioUs liTuatut Linnaeus. (See Tobacco.) 

LEPIDOPTERA. 
Pyralidtt. 

Pynusta nubOaUs Htibner; Europe; bores in stems. (See Grain.) 

NoctuldsD. 

Hypena rottralis Linnaeus; Europe; feeds on foliage. 

LITERATURE. 

Theobald, F. V. Text Book of Agrlc. Zoology, pp. 260-202, figs. 150, IfiO. 1913. 

Remisch, Fr. yon. Zeitschr. f. Wiss. Insekten biol., band. 13, heft 0, pp. 331-333; heft 10, pp. 363-368. 1908. 

HORNBEAM. 

(Carpiniis hetulus L., etc. Family Betulacese.) 

Hard- wooded trees much used in tool making. Occur in Europe, Asia, and 
America. 

IBIPOBTANT HORNBEAM INSECTS. 

HEMIPTERA. 
Coccldie: 

Unarmored— 

Pvivinaria hettUx Linnseus; Lecanium eoryli Linnaeus, and Lteanium pidchrum Marchal; Europe. 

COLEOPTERA. 
AnoblldsD. 

Xeatobium rufoviUosum DeGeer; Europe; bores in the wood. 

P^lintu pecUnicomia Linnaeus; Europe; bores in the wood. 

ElateridsB. 

Athout 82ibfuseu8 MiiUer; wireworm; Europe; injures fruit and seedlings. 

SeaTab8Bld». 

AmphimaUon solstiHalU Linnseus; Europe; the larvae injure the roots of small plants while the adult 
injure the shoots. 

MeMofUha Mppooaatani Fabricius, and M, melolofUha Linnaeus; Europe; larvae injure roots of seed- 
lings. 

Scolytidse. 

Anisaiidriu dispar Fabricius; Europe; galleries wood. 

Scdyitu earpini Ratseburg; Germany; galleries in bark, bast, and sapwood. 

Xyloterua domutieiu Linnaeus; Germany; galleries in bark and sapwood. 

LEPIDOPTERA. 
GeometridsB. 

Hibernia d^oUaria Linnaeus and H. marginaria Borckh.; Europe; defoliators. 

LymantrildsB. 

I>asyehira pudibunda Linnaeus; :/(: Euproctis chryforrhoea Linnaeus, ^Lymantria monacha Linnaeus, 
^Porihetria dispar Linnaeus, Portheiiasimilii Fuessly; Europe; defoliators. (See Forest defoliators.) 

LITERATURE. 

LiNoiNQEK, L. Die Schildlause (Coocidae). 1912. 

Hess, R. Der Forstschutz, 1900, vol. 2. 

NOssLm, O. Leitfbden der Forstinsektenkunde, 2d ed. 1913. 

HORSE-CHESTNUT; BUCKEYE. 

{Aesculus spp. Family Sapindacese.) 

Ornamental trees and shrubs, desirable for shade trees, occurring in North America, 
Asia, Europe. 
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A. HOBSE-CHESTNUT INSECT LIKELT TO BE IMPOBTED. 

^ Zeusera pyrtna Liimeas. 
(Horse-chestaiut Borer. Cossidse; Lepidoptera.) 

Hosts: Elm, alder, ash* beech, birch, horse-cheBtnut, linden, maple, oak, willow, 
poplar, buckthorn, spindle tree, mountain ash. 

Injury: Bores in bark and wood of trees. 

Description and biology: Moth white, with steel-blue round spots; wing^ expanse 
50-70 mm. Larva yellowish, more flesh-colored when younger, with shining black, 
warts; head, thoracic shields and legs black. The larva bores in the wood and pupates 
in a cell of frass near the outside. 

Distritmtum: Europe, North Africa, and introduced into North America. 

SoRAUBR, P. Handbuch der Pflanzenkrankheiten, 1913, 3d ed., vol. 3, p. 321. 
Hess, Richard. Der Forstschutz, 1900, vol. 2, pp. 84, 85. 

NttsBLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 321, 322, figs. 
273-275. 

B. IMPOBTANT HOBSE-CHESTNUT INSECTS. 

HEMIPTERA. 
Coccldie. 

Unarmored — 

Lecanium coryli LinnsBUs; Europe; Aetculus hippocastanum, A. pavia, 

COLEOPTBRA, 
Anoblldie. 

Xestobium rufoviUotum De Oeer; Europe; bores in dead wood of standing and living trees. 

Bostrychld». 

Sinoxylon perforaru Schr.; Europe; bores in branches. 

SearabseUUe* 

AfeloZontAaMppooewtontFabriciusand M.melolontha'LiDhasas; £urope;Xlarvs injure; roots of seedlings. 

Cerambycidae. 

Phymatodes lividiu Rossi; Germany; bores in wood of felled trees and lumber. 

Ipidre. 

Anisawina Htpar Fabricius; Germany; galleries in wood. 

LEPIDOPTERA. 
Geometrlda). 

Anisopteryx sucularia Schiffermiller; Europe; feeds on foltege. 

LITERATURE. 

NOssLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913. 
SoBAXTEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

HORSE-RADISH. 

{Radicula armoracia. Family Gruciferee.) 
An herb cultivated for its roots. 

IMPOBTANT HOBSE-BADISH INSECTS. 

COLEOPTERA. 
ChrysomelidsB. 

PhyUotreta nigripes Fabricius, and P. armoracix Koch; Europe, North America. (See Crucifers.) 

Phyllotreta atra Fabricius; Europe; flea beetle. 

LEPIDOPTERA. 
Pjrralidse. 

Pioneaforficalislihmseius; Europe. (See Cabbage.) 
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« 

Otis. 

(Iris spp. Family Iridacese.) 
Flowering herbs, propagated from roots. 

IRIS INSECTS. 

DIPTERA. 
Syrphldae. 

:^Eumaru8 strigitus "Pallen, Europe, New York; attacks tubers. (See Onion.) 

JICACO; COCOA PLUM. 

( Chrysohahmus icaco . Family Rosacese . ) 
A tropical plant introduced into Florida. 

JICACO INSECTS. 

HEMIPTERA. 
Aleyrodids. 

Alewrodkiu cocois Curtis; West Indies, Mexico, Central and South America. (See Coconut.) 

DIPTERA. 
TrypetidaB. 

CeraUUa giffardi Beszi; Africa; attacks fruit of Ckrysobalanus eUipticut, (See Fruit) 

CerfOUU Hlvestrii Bestl; Aftica. (See Fruit.) 

JUNIPER; BED CEDAE. 

(Juniperus Bpp. Family Juniperacese.) 

Ornamental evergreen trees or edirubs distributed throughout the extratropical 
regions of the northern heBoisphere. The wood is used in finishing interiors of houses, 
for posts, and the manufacture of small articles, especially pencils. The fruit of 
J. drupacea is edible. Aromatic oils used in medicine are obtained from the fruit 
and branches of some species. 

Eriophyes quadrlsetus F. Thorns. 
(Juniper blister mite. Eriophyidse; Acarina.) 

Host: Juniperiis communis. 
Injury: Causes deformations. 

Description and biology: A four-l^ged blister mite which forms gall-like swellings 
of the fruit and needle. Very easy to introduce on nursery stock. 
Distribution: Europe. 

INSECTS INJURIOtJS TO JUNIPER. 

HEMIPTERA. 
CtM«iflllD. 

Armored— 

Aspidioiua maderenais Lindinger; Madeira; Juniperus cedrus. 
:^Chiona8pia »triaia Newstead; South Europe; Junipertbs drupacea, J. foaidissima, J. macrocarpa, 

J. oxyeednu, J. phcenicea, 
Cfrypbujddiotua mediterranetu Lindinger; Algeria, Greece; Juniperuts macrocarpa, J, phcsnicea. 
Diaspia aUarUica Lindinger; Canary Islands; Juniperus phasnieea. 
DUtapis visd Schrank; Europe; Juniperuts canadensis, J. cedrus, J. chinensis, J. communis, J. drupacea, 

J. excelsa, J, macrocarpa, J. oxycedrus, J, phcenicea, J. recurva, J. sabina, J. sphaerica, J, tonilosa, 

J. virginiana. 
Lepidosaphes juniperi Lindinger; Anatolia; Juniperus excelsa, 
Unarmored— 
Pseudococcus vovx Nassonow; Russia; Austria; Juniperuts communis. 
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COLEOPTERA. 
IpidiB. 

Phloeoaimu thitjsg Ferris; Europe; JurUperua communis. 

LEPIDOPTERA. 
Tortricidie. 

LoApeyresia dupUcana Zetterstedt; Europe. (See Conifers.) 

BIBLIOGRAPHY. 

LmoiKaBB, L. Die Schildlause (Coocldse). 1912. 
EiCHHorr, W. Europ. Borkenkiifer. 1881. 

KAFIR COBN. 

See Soighum. 

KALE. 

See Cabbage. 

KEI APPLE. 

(Aheria caffra.) 

A tree of Cape of Good Hope, introduced into California and Florida and quite 
hardy in southern California. A spring plant grown for hedges. The fruit is used 
as pickles or conserves. 

A KEI APPLE INSECT. 

DIPTERA. 
TrypetldiB. 

CeratUis capUata Wiedemann. (See Fruit.) 

KOHL-BABI. 

See Cabbage. 

KOLA; COLA. 

(Sterculia acuminata. Family Sterculiacese.) 

Tropical African trees cultivated for the nuts. 

A. KOLA INSECTS. 

THYSANOPTERA. 

3)< HeUoihrips rubrocindus Glard; West Indies^ Ceylon, Uganda, Florida. (See Fruits.) 

HEMIPTERA. 
Coccid». 

Lecanium caiori Green; Algeria; on pods. 

LABCH. 

(Larix spp. Family Pinacese.) 

Valuable ornamental and forest trees grown in the colder regions of Europe, Asia, 
and North America. L. deddua (europdea), the European larch, yields turpentine 
and the bark contains tannin, used for tanning leather. For convenience the insect 
pests are arranged under Conifers. 

LETTUCE. 

(Lactuca spp. Family Compositae.) 
A well-known genus of herbs grown for their edible foliage. 

IMPORTANT LETTUCE INSECTS. 

COLEOPTERA. 
Elateridse. 

Aipiotes lineatiu Linnaeus. (See Tobacco. ) 




A Destructive Mango Insect. 

Manno bark borpr (PiM*^(ruiru^eorni() a, 6, Larva; t cocoon: d, pupa; (, male: /(e 
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LEPIDOPTERA. 
PyralldiB. 

He PioneaferrugaUt Habner; Europe, AsJa, North America. (See Cabbage.) 

Noctuldse. 

Mameatra braukx Linnsus; Europe; feeds on leaves. 

LINDEN; BASSWOOD; LEIIE. 

( TUia spp. Family Tiliacese.) 

Trees distributed generally throughout the northern temperate zone. The wood 
of several species is easily cut into veneers and is hence in much demand for light 
boxes for packing fruits, etc. They are valuable honey trees. 

A. LINDEN INSECTS LIKELY TO BE IMPOBTED. 

Eilophyes tUlarlus Connold; Eilophyes tlll» Nalepa. 

(Linden (jail Mites. Eriophyidse; Acarina.) 

Host: Tilia europa^a. 

Injury: The first-mentioned mite forms galls on the flower bracts, and the second 
on the leaves, but neither is of vital importance. 
Distribution: England. 

GiLLANDERs, A. T. Forest Entomology, 1908, pp. 27, 28, 30, 31, fig. 26. 

B. IMPOBTANT LINDEN INSECTS. 

HEMIPTERA. 
Coccidse. 

Armored — 

ChUynaspii talida Linnsus; Europe. 
Unarmored— 

Lecanium coryli Linnseus; Europe. ^ 

Xylococau fUifer lioew; Europe; TiliacordatOf T. grartdiftoTu. 

PyrrlioeoTldse. 

Pyrrhocoris aptenu Linnaeus; Germany; in all stages sucks the juices from the leaves, fruit, and stems. 

COLEOPTERA. 
Buprestidse. 

Agriltu viridis Linnsus; Europe; bores in stems and branches. (See Oak). 

Lampra nttilana Fabricius, and L. undatus Fabricius; Europe; bore in bark and wood. 

Scarabseidie. 

MelolorUhahippoca8tani¥a,hTi(AuBaii6. M.mdoUmlhaJjiniissQs; Europe; larvsBinjure roots of seedlings. 

Ipidae. 

Emoporus caucasicus Lind.; bark beetle; Europe. 

Emoporus HUsb Panzer; bark beetle; Europe; TUia parvifolia. 

Xploterus domestictu Linnseus, and X. aiffnatua Fabricius; ambrosia beetles. 

•LEPIDOPTERA. 
Cossidn. 

Oosnu eosaus Linnsus, goat moth; Europe; bores in wood. (See Willow.) 

^Zeuzera pyrina Linnaeus; Europe; bores in wood. (See Horse-chestnut.) 

NoctuldiB. 

Xylina socia Rott.; Europe. (See Plum.) 

Geometridse. 

Hibemia attrantiaria Esp., H, defoiliaria Linnaeus, and H, marginaria Borekh.; Europe; defoliators. 

LaslocampldaB. 

JEriogaster lariestris Linnaeus; Germany; defoliator. 

Lymantriidie. 

Dasychira pudibunda Linnaeus, :^Ly7nantTia monacha Linnaeus, :^Porthetria dispar Linnaeus, and 
Porthesia aimilis Fuessly; Europe; defoliators. (See Forest defoliators.) 
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LITERATURE. 

NOssLiN, Otto. Leitfoden der ForstiBsektenkiuide, 2d ed., 1913. 
Hess, R. Der Forstscliutz, 1898, 1900. 
LiNDiNQEB, L. Die Schildlftuse (Coccidse), 1912. 

LOQUAT. 

{Enohotrya japoniea. Family Rosacese.) 

A fruit tree native of Ghina and Japan, much planted in the Gulf States. The 
fruit occasionally reaches the northern markets. 

nUPOBTANT liOQUAT INSECTS. 

HEMIPTERA. 
Coccldae. 

Unarmored— 
CeropUutea viruonii Slgnoret; Mauritius; Reunion Island. 

LEPIDOPTERA. 
LycsenldaB. 

Virachola iiuocrates Fabricius; India; bores in fruit. (See Fruit.) 

Pyralidie. 

Didiocrocis puncHferalis Oudnte; Queensland. (See Com.) 

DIPTERA. 
Trypetldae. 

CeraHtis capitata Wiedemann, fruit fly. (See Fruit.) 
Bactrocera tryoni Froggatt; Orient. (See Fruit.) 

BiAHOGANT. 

{Svnetenia mahogoni. Family MeliacesB.) 

A tropical tree of great importance in the furniture trade, offered t>y nurseryipen of 
Florida and California. 

IMPORTANT BfAHOGABTY INSECTS. 

LEPIDOPTERA. 
CossldsB. 

Zeuzera coffeaeNietaer; Orient. (See Coffee.) 

PyralidflB. 

Hypsipvla rcbusta Moore; India; twig borer. 

BfAIZS. 

See Corn. 

' MAMMEi: APPLE. 

( Mammea a,rnericana. Family Guttiferse.) 

Tropical fruit tree now cultivated in Florida and t)alifornia. 

MAMMEE APPLE INSECTS. 

DIPTERA. 
Trypeddae. 

CeratUis capitata Wiedemann. (See Fruit.) 

Dacus xarUhodes Broun; Fiji. (See Fruit.) 

MANGEL* 

See Beet. 

MANGO. 

( Mangi/era indica. Family Anacardiacese.) 

A much-cultivated fruit tree originating in the Orient and now extensively culti- 
vated in the West Indies and also in Florida and California. 
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KNOWN HANOO INSECTS UKKLT TO BB IMFOBTKD. 



(The Mango Shoot Psylla. PByllids; Hemiptera.) 

Soat: Mango (Mangi/eraindica). 

Injury: Injures t«nninal shoots by producing imbricated pseudo-ci 
green or yellow color in which the larval 
and pupal stagea are passed. 

Deienptum: Adtdt head small, eyes 
globose and prominent; abdomen deeply 
corrugated and ringed; general colcr of 
body shining pitchy black, 

2>wtpi6u(tOTi; India. 
BocKTOM,G. B. Indian Museum Notes, 

1896, vol. 3, No. 2, p. 91. 

DInodwui dlBUnctUS Lcana. 

(Boatrychidse; Ooleoptera.) 

BosU: Mango, bamboo. 

Jnpay: Infeeta branches. 

Description: Adult brown, with red- 
dish tinge at baae of elytra. Ma^nal 
teeth of prothorax very small, the two 
middle ones longest. Length 3.5 mm. 
(See text fig. 70.) 

Diitribution: India. 
Maiwbll-Lkproy, H. Indian Insect 

Life, 1906, p. S16. 
STEBBiHa, E. p. Indian Forest Insects, 

1914, pp. 129, 130. 

FI(Mv4enis ruleomlB Nawmaa. 
(The Mango Bark Borer. Cerambycidse; Ooleoptera.) 

Eogt: Mango, 

Injury: Considered one of the moat formidable peats of the Philippine Islands, 

Dueriptian and biology: Adult beetle 23 to 45 mm. in length with antennte longer 
than body; body dull blackish in color, antennte reddish brown, thorax with sharp 
spine on each side, legs of same rufous color as antennse. E^s deposited singly on 
the bark or in crevices of wounds near lower part of the trunk. Larvx on hatching 
bore into the inner part of bark, where the entire grub stage is passed; pupate in a 
cavity made of grass. (See plate iik.) 

Distribution: Philippine Islands. 
JoNEa, C. R. The Philippine Agric. Review, 1913, vol. 6, No. 3, pp. 118-124, pis. 24. 
Stemachctus gravis Fabricius, (Cr]i>torliynchus). 
(Northern Mango Weevil. Ourculionidas; Ooleoptera.) 

HoaU Mango, 

Injury: This ia the common mango weevil of Northern India, and ia liable to be 
introduced in seed. 
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Deieriplion and biology: Adult weevil rastyibiown t« blackish brown, mottled vitii 
grayish patches; length 9 mm. Beak long. The entire development takes place in 
the fruit, the larvsa first feeding in the pulp, 
then entering the seed. (See teit fig. 71.) 

Dutribtitum: India (Bengal, Assam, United 
Provinces). 

Stebbing, E. p. Indian Forest Insects, Cole- 
optera, p. 43G, fig. 289. 




(Mango Weevil. Curculionidse; Coleoptera.) 

Host: Mango. 

Injury: Serious enemy of mango, especially 
in Hawaii, where it is reported to have infested 
from 60 t« 90 per cent of the crop. Liable l« 
be introduced in seed. 

Description and biology: Adult weevil, varies 

from 6 to 8 mm. in length; when nearly de- 

velopied whitish pink in color, later changing 

to a dark brown with yellow markings; beak 

short, thick, and when at rest turned back 

beneath the thorax in a groove terminating between the first pair of legs. The egg ie 

deposited in the fleshy part of the fruit, and on hatching the larva enters the seed, 

where it undergoes its entire development, vacating as an adult. 




Fio. 72.— The mango 



evil, from abovo; 6 



Distribution: Inhabits aU mai^ regions bordering Indian Ocean, East Indies 
including Philippines, Madagascar, Hawaii, Labuan, Straits Settlements, and South 
Africa. (Text figs. 72, 73.) 

Van Dine, D. L. Agr. Exper. Sta. Hawaii, Press Bui. 17, 1906. 
MiHLATT, C. L, U. S, Dept. Agr., Bur. Entom,, Circ. 141, 1911. 
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Dacui nuotoDgn Froggitt. 

(RaraUmga Fruit Fly, Trypetidse; Diptera.) 
HosL Mai^:o. 

Injury: Larvw feed in fruit. 

Description: Adult female length 9 mm., thorax ehining black; wings hyaline; 
abdomen diamond shaped; anal segment and ovipositor yellow. 
Dittribution: Raratonga, Cook Islands. 

Feoooatt, Vf. W. Proc. Linn. Soc. New South Wales, 1910, vol. 35, pt. 4, p. 872. 

Dacus toDgensli Frooatt. 

(Tonga Fruit Fly. Trypetidas; Diptera.) 
Host: Mango. 

Injury: Bred from mangos imported into New Zealand. 
DtteripHon: Adult female length 9 mm,; head dull yellow; thorax black, no yellow 



Fra. 73. — The mango weevil {filirnocleliM nuHVl/fTje): o, Larva; 6, pupa. Much enlargwl. (MarJalt.) 

on shoulders; wings hyaline, nervures chocolate brown; abdomen black, elongate, 
oval; l^B light yellow, aometimea clouded at apex of femora. 

DittrilniHon: Toi^a. 
PEooGATr, W. W. Proc. Linn. Soc. New South Wales, 1910, vol. 35, pt. 4, p. 870. 

B. IMFOBTANT HANGO INSECTS. 

HEMIPTEKA, 
CoccMnj 

Annored— 
AtpUtolva (Clirtnnnplittlvi) ptTuraaiui Comstodk; West Indies, Meilca. (See Olive.) 
AipldMut {HoTfianella) lonfltpinaUotgaii: Hawaii, Mauiltlus: scale of adult female 1«ss tliBD 1 mm. 
wide, ciroular, flattened with reddish nippk-like exuvlum. 
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CoccldflB— Continued. 
Armored— Continued . 
Aspidiotus (MorganeUa) maakeUi Cockerell; Hawaii, Mauritius, Brazil; scale of female about 1 mm. in 

diameter, pitch black exuvia concolorous and to one side. 
>ic Asjndiotua (Pseudaonidia) artieuUUus Morgan; British West Indies. (See Coffee.) 
Aspidiotus (Pseudaonidia) elauigera Cockerell; Hawaii. (See Citrus.) 
Aspidiotus (Pseudaonidia) trilobitiformis Green; German East Africa, Java. (See Citrus.) (See text 

fig. 32.) 
Afpidiotua (Pseudischnaspis) longissima Cockerell; Mexico; scale of female 2.5 mm. long by 0.66 mm. 

broad, black marked with brown, ventral scale thin, white, exuvia to one side. 
Aulacaspis dnnamomi Newstead; Java, Ceylon; scale of adult female 1.25 nun. long, 1.75 mm. broad 

circular, flat, thin, opaque, white. 
Chionaspis vitis Green; India; scale of adult female 2.5 mm. long, 2.5 mm. wide, white, thin, transparent . 
))( Leucaspis iridica Marlatt; has been imported from India and is now established in certain sections of 

Florida. Scale of female white, elongate narrow, convex, flattened at tip; adult inclosed within 

swollen stroQgly chitinized second stages. (See plate I, fig. 1.) 
:^ Parlatoria pseudaspidiotua Newstead; has been found on mangos imported from India, also reported 

from Singapore. Scale of female 1.5 mm. long, 1.25 mm. broad, dark brown, usually with slight 

apical extension. 
Chionaspis (Phenaaispis) dilatcUa Green; Ceylon; scale of female 2 mm. in length, 1.5 mm. in breadth, 

snow white, opaque, with irregular raised lines on dorsal surface. 
Chionapsis eugenix Maskell; Orient; scale of female 2.5 nam. long, white, elongate pyriform and flat. 
Chionaspis (Phenacaspis)nauaensis(jO(ik»t9Xi; Natal; scale of female pyriform, about 3 nmi. long, white 

with exuviae pale orange brown, scale of male feebly tricarinate. 
Unarmored— 
Ceropkutes rubens Maskell; Australia, Hawaii, Japan. (See Avocado.) 
Ceroplastes vinsonii Signoret; Mauritius; female covered with wax and resembles C. rusei. 
Coccus acuminatus Signoret; Hawaii, Ceylon; adult feniale 3-3.25 mm. in length, flat pale green, acumi- 
nate at cephalic extremity and broadly rounded posteriorly. 
CoKus acutissimus Green; Ceylon; adult female 5-6 mm. long, 1-1.5 mm. broad, long and narrow; 

acutely pointed at each end; color varying from creamy white to deep chocolate brown in older 

specimens. 
3ic Coccus mangiferse Green; West Indies, Ceylon; adult female 3-4 mm. in length, 2.5-3.5 mm. in breadtk 

deltoid, pale yellowish green. Has been introduced into Florida and gives promise of being a serioQi 

pest. 
Oiococcus radicum Green; Ceylon, Hawaii; liable to be introduced on roots. Adult female inclosed in 

a brittle white sac, broadly fusiform, narrow at both extremities; antemuB 6-jointed. 
Icerya minor Green; Bengal; adult femAle4-6 mm. in length, yellow, with 22 or 23 waxy patches arotad 

body and a dorsal patch of about 16. 
Icerya sepchenarum Westwood; Seychelles. (See Citrus.) 
Phenacoccus icerpoides Green; India, Philippines ; adult female usually to be found at anterior extremity 

of a globose ovisac, margin with conspicuous fringe of white waxy tissues. 
Phenacoccus mangiferse Green; Ceylon, India; female pale yellow, dorsal area covered with white mealy 

powder, with stout white processes on margin. 
PvMnaria ficus Hempel; Brazil. 
Pulvinaria mammese, Maskell; Hawaii; adult female reddish brown covered with thin grayish meal, 

ovisac large, snow white, forming a mass of loose cotton. 
Saissetia psidii Green; Ceylon; adult female bright red to deep brown, length 2.5-3.75 mm. 
Saissetia puncHli/era Green; Ceylon; adult female 3-3.75 mm. long, 2-2.5 mm. broad, irregularly oval, 

narrowed in front, var3ring from reddish green to reddish ochreous. 
Vinsonia steUifera Westwood; Ceylon. (See Coffee.) 

THYSANOPTERA. 

:^Heliothrips rubrocinctus Giard; West Indies, Ceylon, Uganda, Florida. (See Fruit.) 

COLEOPTERA. 
Cerambycldie. 

Epepeotes luscus Fabricius; Java; bark borer. 

Batocera titana Thomson; India; bores in sapwood. (See text flg. 74.) 

Brachyrhlnldse. 

Diaprepes abbreviatus LiimaevLs; West Indies. (See Sugar cane.) 

CurcullonldsB. 

Cytorhynchus frigidus TaibTiciua; India; breeds in fruit. 

LEPIDOPTERA. 
NotodontidaB. 

Stauropus alternus Walker; India, Ceylon, Java; defoliator. 
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AnaitrcpliafTaliTa^iii Wiedsmana. (See Fruit.) 
Daeui paaifiotii Froggalt; FIJI. (See Fruit.) 
Sacui penleai Htg; India. (See Fruit.) 
i)aeiu/c7Tu^nflu Fsliriclua; India. (Bee 

Fmll,) (Beoflg. 7S.) 
Daau ditwrnu Coquillelt; Indie. (Bee 

Frnit.) 
Baaroeera trvml Froggatt; Orient. (Bee 

Fmit.) 
Bacwxcn mnatia Bounders; Iiult fly; 

Solomon Islands, Ceyton, India. 
Cnvdriicapleala Wiedemann. (See Fruit.) 
CenOSa pundoln Wiedemann; Africa. 
(See Fiult) 

LITERATURE. 
Fhogoatt, W. W. Proc. Linn. Boc. New 
Soutli Wales, IBIO, vol. 35, pt.*,pp. 96S-870. 
GosiuiB, P. Handbncb der PQantenkrank. 
lieiten, 3d ed., 1913, vol. 3. 

HAPLB. 

{Acfr spp. Family Acemce* . ) 
A large genus of treea and shnibe 
occurring in Europe, Aria, and Amer- 
ica, much prized for cultivation as 
shade trees and valuable for lum- 

IMPOBTANT MAPLE INSECTS. 
ACABINA. 
BrlophfUn. 

EHophfa numxAtlui Nalgpa; bliiter 
lOlta; England; attaclm leaves at Actr Fia. 74.— Uan^o borer {BaUcira tUaimy. Male. (Subbing.) 

HEMIPTERA. 
Coedds. 

CUonoipli toHdt LlnnEeus; Europe; Aett tanpatit tni A. ptcvioplatmrn. 
Unarmored — 
Etintocau aarit Slgnoret; Europe; Acer eampettre, A. ptniioplataniti. 
luanJum aeaU Curtis; Europe. 

I^eanltun earfll Ltnn»us; £aropei.Jur<!«)iipct(r«, A. tumioda. A, platanaidtt. A, pttuiapMaiHu. 
PaUeoceccvifuttijitnnit Burmelater; Europe. 



a 



Fn, 75 —Mango fruit fly (DaniJ/nru^nflK); a. Injured mango; 6, adult, andc, la 
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COLEOPTERA. 
Anobildse. 

Xestcbium rufoviUotum DeQeer; Europe; bores in trunks. 
PtiUnus peeUnicomia Linnseus; Europe; bores in trunks. 

Lymexylonldae. 

HyUcoUw dermettoidea Lbmeeus; Germany; bores in wood. 

BuprestidsB. 

*Agriltti viridia Linneeus; Europe; bores in stems and branches. (See Oak.) 

ScarabseldflB. 

MeloloTUha hippoautani Fabridus and M. melolcirUha Linneeus; Europe; ii^ure roots of seedlings. 

Cerambyeidse. 

Bhopaloput iruubricus Germar; Europe; bores in bark and wood. 

Scolytidae, Ipldae. 

Scoljftus aceris Knotek; Bosnia; galleries in bark and sapwood. 

Anitanirtu diapar Fabriclus; Germany; ambrosia beetle in wood. 

Xyloterus dtmesticus Linnsus and X. 9ignatU8 Fabridus; ambrosia beetle Germany. 

LEPIDOPTERA. 
CossldsB. 

Cossits C0S8U8 Linnaeus; Europe; bores in wood. (See Willow.) 
3)< Zeuzera pyrina Linnaeus; Europe; bores in wood. (See HorseKShestnnt.) 

Geometridae. 

CheiTnatoibia hrumata Linnaeus; Europe; defoliator. 

Lyxnantrildse* 

Dasychira pudibunda Linnaeus, >ic Euproctis chryaorrluea Linnaeus, ^ Lymantria monat^ Linnaeus, 
-^/^ PartheiHa ditpar Linnaeus, and PortheHa similii Fuessly; Europe; defoliators. (See Forest 
defoliators.) 

Neptlculidae. 

Nepticula Berieopeza Zeller; Germany; attacks leaves and seed. 

LITERATURE. 

SoBAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 
NOssLiN, O. Leitfaden der Forstinsektenkunde, 2d ed., 1913. 
Hess, R. Der Fprstschutz, 1898, 1900. 
LiNDiNGER, L. Die Schildlause (Coccidae), 1912. 

MELON. 

{See Cucurbits.) 

IUBSQUITE; ALGABOBA. 

(Prosopis spp. Family Leguminosse.) 

Tender trees and shrubs growing in arid regions. Several species are native in the 
Southwestern United States. The pods are eaten by cattle. 

IMPORTANT MESQUITE INSECTS. 

HEMIPTERA. 
Coreidse. 

Ceratopachys variabilis Dall., a sucking bug; India; sucks juices of jhand (Protopit apidgera). 

COLEOPTERA. 
BostryehidsB. 

SiJioxylon crasaum Lesne and 5. anale Lesne; Lidia; bores in Prosopia apicigera, 

LITERATURE. 

Stebbino, E. p. a Manual of Forest Zoology for India, 1908. 
Stebbino, £. P. Indian Forest Insects, Coleoptera, 1914. 
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BIILLET. 

(Panicum miliaceum Linnflens. Faxaily Graminese.) 

These are numerous varieties and species of millets grown throughout the world. 
This species is cultivated extensively in China, Japan, and Russia. The main danger 
of importing pests in shipments of seed. Its pests are discussed under Grains and 
Grasses 

MOUNTAIN ASH; BOWAN TREE. 

(Sorhus spp.) 

Ornamental deciduous trees of the Northern Hemisphere, with small red berries. 
The berries of some speciee are edible, and the wood is used for tool handles and 
similar small articles. 

nUPOBTANT MOUNTAIN-ASH INSECTS. 

COLEOPTERA. 
Scarabseldae. 

MdolorUhahippooaaUirU'F&hriQivaasid M.indoUmthahi^^ Europe; larvee injure roots of seedlings. 

Cuicullonlds. ) 

Magdali8barbieomi9ljB,tn1B6; Europe; breeds under bark. 

Seolytidae, Ipidfe. 

Scolytus mali Bechst. and S. rugulosua Ratzeburg Europe; bark beetles. 
Xylotems domutieu9 Linnseus; Germany; Ambrosia beetle. 

LEPIDOPTERA. 
CossIdsB. 

* Zeuzera pyrina Linnseos; Europe; bores in wood. (See Horse-chestnut.) 

GeometildiB. 

Hibemia defoliaria Linnseus; Europe; defoliator. 

LymantilldflD. 

* LymaTitria monacha Linnseus, >^Orgyia aritiqua Linnseus, and Portheaia similia Fuessly; Europe 

defoliators. (See Forest defoliators.) 

HyponomeutldiB. 

^ Argyresthia conjugdla Zeller; Europe, Japan, British Ck>lumbia; bores in fruit. (See Apple.) 

HYMENOPTERA. 
Tenthredlnldse. 

NematU8 teptenirionalU Linnseus; Europe; sawfly. 

Priophorut padi Linnaeus; Europe. (See Plum.) 

Collimonid». 

Megastiffmtbs brevieaudus Ratzeburg, a chalcid; Europe; breeds in seed. 

LITERATURE. 
SoRAUER, P. Handbuch der Pfl^nzenkrankheiten, 3d ed., 1913, vol. 3. 

MOUNTAIN EBONT. 

(Baiihinia racemosa, etc. Family Leguminosse.) 

Very showy plants of the Tropics. Many species are imported into Florida and 
California. 

IMPORTANT BAUHINIA INSECTS. 

COLEOPTERA. 
MylabridiB (Brachidse). 

Cbrjfo&oriM gonagra Fabricius; India; Breeds in the pods of Bauhinia ra emosa, 

LITERATURE. 
Stebbikq, E. p. Indian Forest Insects. Coleoptera, 1914. 
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MULBEEKT. 

(Moras spp. Family Moracese.) 

Trees of the temperate regions of the Old and New World. Some species produce 
delicious fruit, while others are cultivated for hedges or aa food for silk worms. 

imPOBTANT MULBBIUIY INSECTS. 

HEMIPTERA. 
CoceidsBt 

Unannofed— 
CeropUutes rusci Llninfius; Italy. 
ChiMniella serratvlm Fabricius; Italy. 

COLEOPTERA. 
CerambycidsB. 

A'prUma germari Hope and A . dnerea Chevrolat; India; bore In stems of Moms indica. 

LEPIDOPTERA. 
Geometrldas. 

Hemirhopala atrilineaia Butler; Japan; defoliator. 
Zamaera albofiudaria Leech; Japan; defoliator. 

LITERATURE. 

SoBAVEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 
Stebbino, E. p. Indian Forest Insects, Ooleoptera, 1914, 

BfUSKBIELON. 

(See Cucurbits.) 

NARCISSUS; DAFFODIL. 

{NarcUauB spp. Family Amaryllidacese.) 

Flowering plants propagated from the bulbs. 

NARCISSUS INSECTS. 

Merodon elavlpes Fabrlcias; >ic Merodon equestrls Fabricius. 

(Narcissus Flies. Syrphidse; Diptera.) 

Hosts: Narcissus, daffodil. 

Injury: Breeds in the bulbs. 

Description and biology: M, clavipes black, clothed with white, yellow, red, or black 
hairs. >|c Jfaf. equestris black or dark metallic green, similarly clad; 13 mm. long. Mag- 
got grayish yellow, 12 mm. long. 

Distribution: Europe. Have been introduced into Canada, California and New- 
Zealand. 

SoRAUBR, P. Handbuch der Pflanzenkrankhelten, 3d ed., 1913, vol. 3, p. 435. 

OAK. 

{Quercus spp. Family Cupuliferee.) 

Valuable timber trees of the northern hemisphere. The bark of certain species 
3delds cork, while of other species it is valuable for medicinal or tanning purposes. 

A. BETTER KNOWN OAK INSECTS LIKELY TO BE IMPORTED. 

>icAgriIus virldis Linnsus. 

(Flat-Headed Wood Borer. Buprestidse; Coleoptera.) 

Hosts: Oak, beech, alder, aspen, linden, birch, rose, grape, maple, pine. 
Injury: Bores in stems and branches of trees. 
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Daeription and biology: BeetU 6-8 mm. long, ot variable color (olive green, blue 
green, blue, coppery, etc.), imdenideB black. Prothorax much broader than long, 
with median impression. Larva with first thoracic segment strongly broadened, body 
white. A generation requires two years. 

Distribution: Europe (Austria, Germany). Introduced into eastern United States 
in roses, 
Hess, Richard. Dor Forstschutz, 1900, vol. 2, pp. 7, 8, figa. 2, 3. 



Fig. 7fl.— Great oek-borer ( Crrnnift^i «rdo).- Adali andlBrva. (NUssllD.] 
Ceramliyi ceido Linnieus 

(Great Oak Borer. Cerambycidte; Coleoptera.) 

Boitt: Oak, cork oak, ash, walnut. 

Injury: Bores in wood, (See text fig. 76.) 

Diatrihulion: Europe, Sudan, Tunis. 
NtJssuN, Otto: Leitfaden der Porstinsektenkunde, 2d ed., 1913, pp. 145-148, figs. 

115, 116. 
SoRAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 495-496. 

Raltica quereetorum Foudr. 
(Oak Flea Beetle. Chrysomehdte. Coleoptera.) 
Boats: Oak, hazel, willow, birch, tea rose, beech, alder. 
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Injury: Feed on foliage and buds in adult and larval stage. 
Distribution: Europe (Russia, Germany). 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 523. 

Cnethocampa processlona Linnseus. 

(Oak Procession Moth. Cnethocampidse; Lepidoptera.) 

Host: Oak. 

Injury: Defoliator; serious. 

Description and biology: Moth^ body clad with long hairs; forewings yellow gray 
with dark gray cross band; hindwings yellowish white with brown gray croes band. 
Larva gray blue with dark dorsal stripe and reddish-brown smooth spots; undersides 
light greenish gray. Feeds at night. In the daytime the larvae wander in processions 
of a few files. Pupation takes place in thick oval brown cocoon. Eggs axe laid in 
clusters of 100 to 200, covered with scales from the parent, and placed on smooth spots 
of the bark. 

Distribution: Europe. 

NiJssLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 326-328, figs. 

280, 281. 

Coleophora lutipennella Zell. 

(Oak Bud Moth. Elachistidse; Lepidoptera.) 

Host: Oaks and possibly birch. 

Injury: Attacks the buds. 

Description and biology: Adult^ moth, wing expanse 15 mm. , with front wings yellow, 
hind wings gray, all fringed. Larva, gray with black head. Attacks especially the 
axillary buds. Pupates in a sack or case. 

Distribution: Germany. 
NtJssLiN, Otto. Leitfaden der Forstinsektenkiflide, 2d ed., 1913, p. 433. 

Tortrix virldana Linnseus. 
(Green Oak Tortrix. Tortricidse; Lepidoptera.) 

Hosts: Quercus pedunculata, Q. sessUiflora, Castanea vulgaris. 

Injury: Feeds on the buds, foliage, and inflorescence. 

Description and biology: Moth, wing expanse 18-22 mm., forewings brilliant green 
with yellowish border, hind wings gray. Larva, dirty green, punctured with black, 
with black head, 15 mm. long. Eggs are laid on the buds. The larva rolls the leaves, 
in which it feeds. 

Distribution: Europe. 

Hess, Richard. Der Forstschutz, 1900, vol. 2, pp. 128-130, figs. 66, 67. 
NussLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 403, 404, 
fig. 332. 

B. IMPORTANT OAK INSECTS. 

HEMIPTERA. 
Aphldldse. 

Pterochlarus exsiccator Altum, Stomaphis loTigirostris Altum, and S. quercus Llnnseus, plant lice; 

Europe; attack the bark, especially of the roots. 

Coccidse. 

Armored — 
Aspidiotus ( Targionia) alni Marchal; Austria; Quercus cerris. 
Aspidiotus ( Targionia) distirtcta Leonard!; Italy; Querctts robur, Q. suber. 
Aspidiotus ( Targionia) vitis Signoret; Italy, Sardinia; Quercus macedonica, Q. suber. 
Aspidiotus minimus Leonardl; Europe; Quercus coccifera, Q. ilex, Q. suber. 
Aspidiotus (Diaspidiotus) zonatus Frauenfeld; Europe; Quercus cerris, Q. lusitanica, Q. montana, Q 

nigra, Q. palustris, Q. pubescens, Q. robur, Q. sessiliflora. 
Chionaspis scUicis Linnaeus; Europe; Quercus ilex. 0. mhur. 



-^-i 
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Coccldie— Continued. 
Unannored — 

^Asteroleemium varioloaum Ratzeburg; Eastern U;iited States, Europe; Quereut branti, Q. eerrit, Q. 
ilex, Q. maeedoniea, Q. pjliutrit, Q. prinut, Q. pubeseens, Q. rolnir, Q. $e99Uiflora, Q. toza, Q. cattanei- 
foUa, Q. eoceifera. 

Eriococciu aeeris Signaret; Austria; Queretu sessUiflora. 

Kermes baceifornUs Leonardi; Europe; Queretu eerrit, Q. evber. 

Kermea bdUotse Signoret; Algeria, France; Qimtciw ilex bdUota, 

Kermee eordiformis Lindinger; Austria; Quercus rehw. 

Kermes gibbonu Signoret, Austria; Queretu eerrie. 

Kermet tZtcU IdnnsBus; Europe; Quercut eoedfera, Q. ilex. 

Kermes palUdue Signoret; Europe. 

Kermet roboris Fourcroy; Europe; Quereus eerrie, Q. ilex, Q. peduneulata, Q. robur, Q, teseiliflora. 

Vermes vermilio'Planciion; Europe; Quercut eoedfera. 

Lecanium ^iliitum Douglas; Europe; Quereus robur. 

Leeanium eoryli Ltonssus; Europe; Quereua eoedfera, Q. ilex, Q. rehur, Q. eeetiUflora, Q. suber. 

Leeanium pui^rum King; Eorope. 

Nidularia pulvinata Planchon; France, Algeria; Quercut eoedfera, Q. ilex. 

Palaeoeoeeuafutdpennit Burmeister; iWmark; Quercut robur. 

Puluinjria terieea Fourcroy; Europe; Quercut pubeteent. 

COLEOPTERA. 
AnoblUUe. 

Xettobium rufooUlotum De Qeer; Europe; bores in dead wood. 

PtHinut psctiiiicomit Llnnseus; Europe; bores in the wood, injuring it for technical purposes. 

Lyctidn. 

Lifctut linearit Goese; Europe, South America; bores in seasoned lumber, especially in sapwood, 

also in barrel staves. 

BostryclildaB. 

Bottrychut eapudnut LinnsBus; Europe; bores in lumber and barrel staves. 
Sinoxylon perforant Schr.; Europe; bores in the branches. 

LymexylonldaB. 

Hyleccetut dermettoidet Linnseus; Europe; bores in wood. 
Lpmexjflon navale Linnsus; Europe; bores in the berk and wood. 

TenebrionldaB. 

Piylm fibbus Fabrioius, Russia; Injures the roots of seedlings. 

Scarabnklfle. 

Euchirut rmdeayi Ho. ; India; bred from oak stem. 

BuprestldiB. 

Agrilus anjutttUut UUger, A. elonyatut Herbst, A. subauratut Oebler, A. biguttatus Fabricius; Europe; 
bore in bark, bast, and sapwood. 

Gkrytobothrit affinit Fabricius; Europe; bores in bast and sapwood of branches and in trunks of seed- 
lings. 

drxbat elJtut Fabricius, C. fateiatut Villers, C. undatus Fabricius; Europe; attack the stems and 
branches, especially of cork oaks. 

ElatcrldsB. 

Agriotet iterrimut Linn»us,il. tineatut I4nn8DUS,and A. obtcurut Linnaeus, Athout tubfutcut Miiiler; 
Djlopiui mirjinjtus Linnaeus; Laeon murinut Linnaeus; Limoniut xruginotut Olivier; Prottemon 
holoserieeua Olivier; Sdatotomut xneut Liunseus; wireworms; Europe; injurious to acorns and 
seedlings. 

Scarabseldae. 

Melolontha hippocjstani Fabricius and M. melolontha Linnaeus; Europe; larvae injures roots of seed- 
lings. 

CerambycidaB. 

Callidiuln xneum DeQeer; Germany; bores in wood of felled trees and lumber. 

Oeramhyx eerdo Linnaeus; Europe; bores in bark and wood. 

Olytua tropicus Panzer; Germany; bores in wood. 

Pyrrhidium sanguineum Linnaeus, and Phymatodes tettaceut Linnaeus; Germany; bore in wood of 

felled trees and lumber. 
Phymatoies lividus Rossi; Germany; particularly injurious to barrel hoops and lumber. 
Lophosternus hugeli Redtenbacher; India; bores in tnmks of Quereus incana. 
Paraphrus granulosus Thomson; India; bores in Querctis ilex. 
Prionus corpulentus Bates; India; probably bores in Quereus semicarpifolia. 
Massicus unicolnr Gahan; India; bores in heartwood of Quereus griffithii. 
Xylo^echus stebbingi Gahan; India; bores in bast and outer sapwood of Querctts dilatata. 
Meges marmoratus Westwood; India; on Quernus QrifjUthii. 
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Brachj^hlnldfle. 

Brachyderes lasitaniau Fabrlcius; Europe; attacks roots of Quercus roftur, etc. 
MetdllUes irit Olivier; Europe; breeds at the roots. 

Curcullonldse. 

OurcuUo nucum Linnaeus (Balaninut); Europe (see Hazel), Many other app. CfurctUio {Bdlaniniu). 

Calendridse. 

Oalendra aculpturata Oyllenhal; India, breeds in the acorns. 

ScolytidflB, Ipldae. 

Anisandnu dispar Fabrlcius; Europe; galleries in wood. 

Dryocoetes hewetti Stebbing; India; bores in Quercus dilatata and Q. incana. 

DryocoeUi villosut Fabrlcius; Germany; galleries in bark. 

Hylesinus crenatus Fabrlcius; Qermany; galleries in bark. 

Chramesus globtUus Stebbing; India; bark and wood of Quercus iiunna, 

Scolytus intricatus Ratzeburg; Europe; galleries in bark. 

Xyleborus dryographus Ratzeburg and X. mcynoffraphus Fabrlcius; Europe; galleries in wood. 

Xyleborus improbtts Sampson; India; tunnels Quercus lamellosa, 

Xyloterus domesticus Linneeus, and X. signatus Fabrlcius; Europe; galleries in aapwood. 

Platypodldn. 

Diapus capillatus Sampson; India; bores in Quercus lamellosa. 
Diapus impressus Janson; India; bores in Quercus incana. 
Crossotarstts fairmairei Chapuls; India, bores in Quercus incana. 
Platypus cylindrus Fabrlcius; Europe; bores in staves. 

Scolytoplatypidfe. 

Scolytoptatypus darjedingi Stebbing; India; tunnels timber of Quercus lamellosa, 

LEPIDOPTERA. 
Cossldse. 

Cbssus cossus Linnseus, goat moth, Europe; bores in wood. (See Willow.) 
Zeuzera pyrina Linnaeus; Europe; bores in wood. (See Horse-chestnut.) 

Geometrldfe. 

Anisopteryx xsctUaria SchifFermiller; Europe; feeds on foliage. 

Cheimatobia brumata Linnaeus; Europe; defoliator. 

Hibemia aurantaria Esp.; H. defoliaria Linnaeus, and H, margiiuuria Rorckh.; Qermany; defoliators. 

LarerUia dilutata Borckh.; Europe; defoliator. 

Biston pomonariw Hiibner; Europe. (See Fruit.) 

Tineidae. 

Tischeria complaneila Hiibner and T. simploniella F. R.; Germany; leaf miners. 

LaslocampidiB* 

EriogasUr lanestris Linnaeus, LasUxampa guercus Linnaeus, and Malacoswna neustria Linnaeus; En- 
rope; defoliators. 
Lyman trlldn* 

Dasychira pudibunda' Liunseas, :^Euproctis chrysorrhaa Linnaeus, ^LymanMa mofuu^ Linnaeus, 
Ocneria detrita Esp., :J^Porthetria dispar Linnaeus, Porthesia similis Fuessly; Europe; defoliators. (See 
Forest defoliators.) 

Oazalina apsara; India; defoliates Quercus lamellosa. 

Seslldse. 

Sesik conopiformis Esp. and S. vespiformis Linnaeus; Europe; bore in trunk. 

Tortrlcldse. 

Laspeyresia splendana HilhneT (Carpocapsa); Europe; breeds in acorns. (See Chestnut.) 
Laspeyresia grossana Haworth (Carpocapsa). (See Beech.) 
Notocelia roborana Treitsohke; Europe. (See Gooseberry.) 

HYMENOPTERA. 
Cephidld». 

Janus cynosbati Linnaeus, a wood wasp mining in shoots; Europe. 

TenthredlnidsB. 

Macrophya punctum-album Linnaeus; Russia; sawfly on foliage. 

LITERATURE. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 
NOssLm, O. Leitfaden der Forstinsektenkunde, 2d ed., 1913, 
Hess, R. Der Forstschutz, 1898, 1900. 
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Stebbino, E. p. Indian Forest Insects. Coleoptera, 1914. 
Stebbino, K. p. a Manual of Forest Zoology for India, 1906. 

OATS. 

(Avena aativa Linnaeus. Family Graminese.) 

ThiB crop is grown in all temperate regions and also in Australia, Africa, and 
South America, the greater part of the world's crop being raised in Europe. While 
the United States exports more oats than it imports, the latter trade is of considerable 
importance and there is always danger of importing pests with the grain. A full 
discussion of its insect pests will be found under the heading Grains and Grasses. 

OKKA. 

(Hibiscus escvXerdus, Family Malvaceae.) 

A cultivated plant introduced into the United States from Africa; cultivated for 
its fruit pods. 

IMPORTANT OKRA INSECTS. 

LEPIDOPTERA. 
Pyralidn* 

Sylepta derogata Fabriciiis; Africa, Asia. 

Noctaid«. 

Ootmophila aabulifera Ou6a^; Africa, Asia, Hawaii. 

COLEOPTERA. 
CtarysoinelldJB. 

DUUnotica graminea Ballou; Porto Rico. 

OUVIL 

(Olea spp. Family Oleaceae.) 

Fruit bearing trees or shrubs of the tropical and warm temperate parts of the old 
world to New Zealand. Olea europsea produces the olive prized as a JEruit and for its 
oil. It is cultivated in California and New Mexico. 

A. BETTER KNOWN OLIVB INSECTS LIKBLT TO BE IMPORTED. 

AleuTOlobus ollvlnus Silvestri. 

(Olive White Fly. Aleyrodidae; Hemiptera.) 
Host: Olive. 

Injwry: Feeds on foliage, ordinarily not serious. 

Description and biology: AdvXi, male body cream-colored or whitish ocher; body 
and wings sprinkled with a white waxy powder, forewings exhibit fulvous spots. 
Pupa casCf length somewhat exceeding width; dorsum black, margin marked with 
a fringe of wax. Egg reticulated subelliptical, attached by a short pedicel; pale 
straw in color when first deposited, subsequently turning to brown. One generation 
a year. 

DistribtUion: Italy. 

SiLVBSTRi, F. Dispense di Entomologia Agraria, 1911, p. 128. 

* 

Prays oleellus Fabrioius. 

K (Olive Moth. Hyponomeutidae; Lepidoptera.) 

Host: Olives. 

Injwry: Serious. 

Description and biology: Adult ^ moth 6-6.5 mm. long, gray with silvery reflection, 

a black spot on the apex of the scutellum; front wings gray with silvery reflection. 
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and with several black or dark spots; hind wings uniformly gray. Pupa obconical 
5 mm. long in elongate silken cocoon. Larva when full grown, dusky color with 
two olivaceous stripes on the dorsum. In the first generation feeds on the leaves; 
in the next among the buds and blooms; and in the last in the fruit. 
Distribution: France, Italy, Spain. 

SiLVESTRi, F. BuU. Lab. Zool. R. Sc. Agr. Portici, 1907, vol. 2, pp, 8^-184, fig8.1-68. 

Dacus oleaD Rossh 
(The Olive Fly. Trypetidae; Diptera.) 

Host: Olive {Olea europaeay 0. verrvjcosa, 0. chrysopkylla.) 

Injwry: Serious pest of olive in Mediterranean regions. 

Description and biology: Adult , female small, about 5 mm. in length; head dull 
yellow, eyes black, thorax black with silvery pubescence on dorsal surface forming 
three parallel black lines; abdomen black, covered with a scattered gray pubescence. 
The egg, larval, and usually the pupal stages are passed in the fruit. OccasionsJly 
pupation takes place in the soil. Larvae hatch in from 2 to 4 days after deposition 
of the eggs; larval stage lasts approximately 10 to 13 days; pupal stage 13 to 49 days, 
depending upon the season. 

Distribution: Sicily, Italy, north, east, and south Africa, Canary Islands, Medi- 
terranean region, northern and western Asia, Himalayas, India. 

SiLVBSTHi, F. Bull. Lab. Zool. R. Sc. Agr., Portici, 1913, vol. 8, p. 70. 

B. IMPORTANT OUYE INSECTS. 

HEMIPTERA. 
Cocddse. 

Armored— 
Aipidiatw iChrysomphaltu) nigropuncUUus Cockerell; Cbili, Mexico; adult female scale 3 mm. in diam- 
eter, dirty gray; exuviae pitch black with narrow reddish mai^. 
A^idiotva (ChryMmphalus) personatus Cockerell; Jamaica; adult female scale very small, convex, 

circular, dark grav or black. 
:^:A8pidiotu8 (Pseudaonidia') articulatiu Morgan; Jamaica. (See Coflee.) 
Aspidiotiu (Pseudaonidia) duplex Cockerell; Italy; on Olea fragrans: adult female scale 2.66 mm. in 

diameter, subcircular, moderately convex, dark, blackish brown, exuvia to one side and of orange 

color. 
Aspidiotus (Aonidia) olex Leonardi; Africa. 
Lepidosaphes olivina Leonardi; Africa. 
Chionaspis (Phenacaspis) bupleuri Marchal; Tunis. 
ChwmspU nerii Newstead; Algeria. 
DiaspU olex Col-v^'t Spain. 
iii:Fiorinia (hex Green; India; adult female scale elongate, narrow, dark brown with distinct dark median 

marking. Male scale snow white indistinclty tricarinate (see pi. V, fig. 1). 
Leucaepis riccx Targioni-Tozzetti; France, Greece, Algeria, Italy; adult female scale 2.26 mm. long, 

0.5 mm. broad, narrow, white, with sides parallel. 
Parlatoria aflinie Newstead; Algeria; adult female scale 1-1.25 mm. In diameter, when isolated circular 

dusky white or pale ocherous. 
Parlatoria calianthina Berlese and Leonardi; Italy and Algeria; adult female scale 2.3 mm. long. 2.6 

mm. broad, white, dorsal exuvia subcentral. 
Unarmored— 
Ceroplastes rttsci Llonseus; Italy; adult female covered with wax, antennae 6-jointed. 
Euphilippia oliviria Berlese and Silvestri; Italy. 

Pilippia olex Costa ; Italy, Algeria; adult female forms a white sac in the foliage. 
Lichtemia eatoni Newstead; Algeria; adult female inclosed in a felted sac; adult male scale glossy wbite 

with strong central keel. 
Pollinia pollirU Costa; Italy; adult female scale pale yellow to brown, smooth head, convex, | with 

median curled flossy like filaments on the dorsum. 

THYSANOPTERA. 
Pb IceotliripldsB. 

Phlosothripa olex Costa; Algiers, Italy, South America; attacks leaves, bloom, and fruit, and is an 
important pest m Italy according to Trabut. 
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COLEOPTERA. 
Cerambycidie. 

V99penu mauretanieua Dry.; Algeria, Spain. (See Grape.) 

CurculloxildaB. 

CUmutt raxini De Oeer; Europe; breeds on le&ves. 

IpidsB. 

PhlcMtrUms oiex Fabricius; barkbeetle; Southern Europe; Tunis; in nursery stock. 

HyUstnut f raxini Fabricius and H. dle» Fabricius; Europe; breed in bark and wood. 

Hylesinus vestitut M. and R.; barkbeetle; Tunis, Corsica, Italy, Southern France; in Pittaeia and olive. 

LEPIDOPTERA. 
OBcophoridflB. 

CSeophora oUvUUa Fabricius; Europe; infests fruit. 

LITERATURE. 

Tbabut, L. La Defense Contre les Ckxdienilles, 1910, p. 88. 
SoRAUEB. P. Handbuch der Pflanzenkrankhelten. 8d ed., 1918. yol. 8. 

ONION; SHALLOT; LEEK; GABIJC. 

(Allium spp. Liliacese.) 

Bulbous root plants native of Asia domesticated for centuries and developed into 
many valuable varieties. 

A. BETTER KNOWN ONION INSECTS LIKELY TO BE IMPORTED . 

Chortophlla cUicmra Rondani. 

(Shallot Fly. Anthomyidse; Diptera.) 

Hosts: Allium spp. (including shallot), asparagus, human excrement. 

Injury: Breeds in the plant stems. 

Description and biology: Male fly gray, with three brown stripes on scutellum, 
abdomen with deep black median stripe and brown segments; appendages black. 
Female lighter; length 4.5 mm. Maggot dirty white, with 14 teeth on apical margin 
of stigmal plate. 

Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 427. 

He Hylemyla antlqua Melgen. 

(Onion Maggot. Anthomyidse; Diptera.) 
Host: Onions. 

Injury: Serious injury to the roots. 

Description and biology: Fly black, thickly dusted with gray, with dark flecks and 
stripes; legs piceous black; length 6.5 mm. Maggot yellowish, 5-6 mm. long. 
Distribution: Europe. Introduced into United States. 

SoRAUBR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 430, fig. 

262. 
Smith, J. B. New Jersey Exp. Sta. 1907, Bui. 200, pp. 10-15, figs. 1, 8, 11. 

9f:Euinenis strlsatus Fabricios. 

(Onion Fly. Syrphidse; Diptera.) 

Host: Onions, Iris, 

Injury: Breeds in the stems and bulbs. "^ 

Description and biology: Fly green; abdomen with gray hairy lunules at apex and at 
sides of the first three segments; antennae dark; length 6-7.5 mm. Maggot grayish 
yellow. Pupa sometimes in soil, sometimes in flower shaft. 

Distribution: Europe. Reported present in this country, by Felt, from Iris roots 
at Saratoga Springs, N. Y. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 434. 
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B. IMPORTANT OlflON INSECTS. 

COLEOPTERA. 
Curcullonldse. 

Hvpera nigrirotiri* Fabridas, H. ononidis Chevrolat; Europe. (See Clover.) 

BracliycerldaB. 

Brachycerua aUHderUatus Gyllenhal; Europe; breeds in roots of AJUum sativum and A. tucdhnicum. 

Brachyeerus corroaus Gyllenbal; Europe; breeds in roots of AUiwm roseum, 

Brachycevu jyradieri Fairmaire; Europe; breeds in roots of AlUum aphseroeephalum. 

Brachyeerus undatus Fabricius, breeds in roots of AUium roseum. 

ORACHE. 

{Atriplex hortensis. Family Chenopodiaceee.) 
Plants cultivated for their succulent vegetation. 

IMPORTANT ORACHE INSECTS. 

COLEOPTERA. 
CtarysomelidsB. 

Oaatida netnOosa Linnseus. (See Beet.) 

DIPTERA. 
Anthomyldtt. 

He Chortophila (,Pegomya) hyotcyami Panzer. (See Beet.) 

ORCHIDS. 

(Family Orchidaceae.) 

Many species of orchids are imported by florists from all parts of the tropical 
and semitroplcal regions. Several important pests have been taken in quarantine. 

IMPORTANT ORCmD INSECTS. 

ACARINA. 
Tjrioglypliidse. 

Rhizoglyphus (Ooepophagut) echinopus F. &*R. (See Potato.) 

HEMIPTERA. 
Coccldie. 

Armored— 

Aspidiotus ( Chrysomphalua) alienus Newstead; London, England. 
'J^Aspidiotv>9 ( Chryaomphalus) persex Comstock; Central America. 

Aspidiotus ( Chrysompifuilus) portoricerisis Lindinger; Venezuela. 

Aspidiotus (Diaspidiotus) cotoratus Cockerell; Guatemala. 
:i^Aspidiotus {Psevdaonidia) articulatus Morgan; Mexico. 
:i^ Aspidiotus ( TargUmia) biformis Cockerell; Trinidad, Venezuela, Orenada, Central America, Jamaica, 

Antigua, Colombia. 
:i^A8pidiotiis ( Targionia) biformis var. catUeyx Cockerell; Jamaica. 

Diaspis cattleyse Cockerell; Mexico, England. 

Fiorinia strida Maskell; New Zealand. 

Furcaspis oceanica Lindinger; Venezuda. 

Lepidosaphes cocculi Qreen; Philippine Islands. 

Lepidosaphes pallida Green; Java. 

Parlatoria mytilaspiformis Green; Hawaii. 
5|<Partotorte proteus Curtis; India, Brazil, Japan, Philippine Islands, Burma, United States. 
if^Parlatoria pseudaspidiotus Lindinger; India, Philippine Islands, Singapore. Has been introduced into 
the United States on mangos. 

Pinnaspis longula Leonardi; Straits Settlements. 
Unarmored— 

Asterolecanium aureum Boisduval; Ceylon, West Indies. 

Asterolecanium epidendri Bouch4; Central America, South America, Samoa. 

Coccus acuminatus Signoret; Hawaii. 

Coccus minimus Newstead; Straits Settlements. 

Pseudococcus glaucus Maskell; New Zealand. 
^Pulvinaria floccifera Westwood; Venezuela, British Isles, Massachusetts, Indiana, Califomis. 
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_ ^,„ LEPIDOPTERA. 

Castnia licw Drury; South America. (See Sugar cane.) 

/^»^»ii •-!«. COLEOPTBRA. 

Curculionldje. 

* CholuaforbeH Pasooe, and * Cholut catUevx Champion have been introduced on orchids. 

PALMS. 

The palms yield some very important articles of commerce, such as coconuts 

and dates, and are also considered very valuable as orna- 
mental plants. 

For convenience the pests of the coconut palm {Cocos 
nvAifera), the date palm (Phoenix dactyli/era), the royal 
palm (Oreodoxa regia), the sago palm (Cycas revoluta), and 
the toddy palm (Phoenix sylvestris) are treated under this 
heading. 

A. BETTER KNOWN PALM INSECTS LIKELY TO BE 

mPORTED. 

AleuTodteus destructor Mackie. 
(Coconut White Fly. Aleyrodidee; Hemiptera.) 

Host: Coconut palms. 

Injury: Has the appearance of being a serious coconut 
enemy. 

Biology: Eggs are laid on undersurface of the leaflets, 
where the young larvee locate. Life history much the 
same as Dicdeurodes cUri R. and H. (See Citrus.) (See 
text fig. 77.) 

Distribution: Philippines. 

Mackie, D. B.: Philippine Agricultural Review, vol. 5, 
No. 3, 1912. 

Lcvuana iridescens Bethune-Baker. . 
(The Coconut Leaf Moth. Zygflenidse; Lepidoptera.) 

Hosts: Coconut palm and royal palm (Oreodoxa 
regia). 

Injury: Larvae injurious to foliage, giving the trees a 
sickly appearance. 

Description and biology: Adult female, head ai\d thorax 
steel-blue; abdomen and legs ocherous, primary veins 
deep unicolorous steel-blue, secondaries iridescent steel- 
blue; wing expanse about 16 mm. Eggs deposited on 
under surface of leaflets, usually near the base. Upon 
hatching, which requires about 4 or 5 days, the larvae 
begin feeding around the eggshell, gradually proceeding in 
a longitudinal line up the leaf, nibbHng on the epidermal 
cells on the under surface of the leaflet; are full grown in 
3 or 4 weeks, when they return to the base of the leaves 
and construct a white cocoon within which to pupate; the adults appear in about 
7 days. 
DistribtUion: Fiji. 

Jepson, Feank p. Dept. Agric. Fiji, Council Paper No. 25, 1911, p. 35. 



^'i 



Fio. 77.— Coconut white fly 
{Aleurodictts destructor): 
Adult white fly, enlarged, 
at bottom. (Mackie.) 
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Oryctes rhinoceros Linnsus. 
(Rhinoceros Beetle. Scarabseidae; Coleoptera.) 

Hosts: Palm, aloes, sugar cane (occasionally). 

Injury: Destructive to coconut palm in Malacca, Singapore, and Madras. May be 
introduced in plants. 

Description and Uology: AdvU beetle large thickset, about 5 cm. long; and 25 mm. 
broad ; color dark brown to black . The adults feed upon the soft tissues and unopened 
leaves of palms. Larvae are found in decomposed vegetable matter and soil rich in 
humus about plant roots. Pupa is inclosed in hard case. The eggs are white but 
become dull with age; measure 3.5 mm. by 2 mm.; oval. 

Distribution: Ceylon, India, Siam, Annam, Pahang, Sumatra, Java, Celebes, 
Ceram, Amboina, Philippine Islands, Formosa, Korea, China, Straits Settlements, 
Tahiti, Madras, Malabar. 

Maxwbll-Lbprot, H. Indian Insect Pests, 1906, p. 207. 

Maxwell-Lbfroy, H. Indian Insect Life, 1909, p. 255. 

Ghosh, C. C. Memoirs Dept. Agric. India, Entom. Ser., 1911, vol. 2, No. 10, p. 193. 

Promecotheea cunUngU Baly. 
(The Coconut Leaf Miner Beetle. Hispidse; Coleoptera.) 

Host: Coconut (Cocas nu4nf era). 

Injury: Mines the leaves in larval stage; adults also feed on leaves. May be intro- 
duced in leaves of nursery stock. 

Description and biology: Adult beetle 7.5-10 mm. long and 1.6-2 mm. wide, general 
color, brown ocher; head small, elytral striae finely punctate. Eggs deposited singly 
on underside of leaflets in a small hole made by the adult; entire larval and pupal 
periods spent in the leaf between the lower and upper, epidermis. More injury is 
occasioned by the larva than by the adult. Tissues which have been attacked soon 
become brown and die. Egg stage about 32 days, and pupal stage about 7.5 days. 

Distribution: Philippine Islands. 

JoNBB, Chas. R. The Philippine Agric. Review, 1913, vol. 6, No. 5, p. 228. 

Promecotheea relchel. 
(Coconut Leaf Miner. Hispidae; Coleoptera.) 

Host: Coconut palm. 

Injury: Damage occasioned by the pest is usually local, but affected trees appear 
brown and unhealthy when viewed from a distance. 

Description and biology: Adult beetle length 8 mm., breadth 2 mm.; general color 
golden; head quadrangular in shape and provided with powerful mandibles; thorax 
golden, basal third of elytra golden and remainder metallic blue. Eggs are deposited 
singly on under surface of leaflets; larvae on hatching make their way into the leaf and 
tunnel between the upper and lower surfaces, feeding on the fleshy cells; pupate 
usually at extreme end of tunnel passage; pupal stage lasts from 18 to 20 days. 

Distribution: Fiji. 

Jbpson, Frank B. Dept. Agric. Fiji, Council Paper No. 25, 1911, p. 39. 

Brontlspa froggattl Sharp. 

(The Leaf Hispa. Hispidae; Coleoptera.) 
Host: Coconut palm. 

Injury: Very injurious to young coconut groves in Solomon Islands. Liable to be 
imported on growing plants. 



Plate XXXI. 




The Palm Scale. 

'Th« palm scale (Plucnlcococcui marlaui'). (Original, Saascer.) 
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Dtstriplion and buAogy: Adult beetle about 12 mm. long from tip of antemise to tip 
of abdomen, wtiining black, head gmall, antennee 11-jointod, thorax almost square, 
slightly hollowed on aides. Eggt deposited in the folds of the opening fronds. Larva 
feed on surface of leaf and the adult aleo injures the fohage. 

Dittrihvtwm: New Britain and Solomon Islands. 
Fhoogatt, W. W. Dept. Agric. New South Wales, Science Bui. 2, 1912, p. 24. 



Rhjtielioptaonu tvrrucbmu Fabridua (ilcnatlcoUla CbSTiolaC)- 
(Red Palm Weevil. CalendridK; Coleoptera.) 

Hosts: Coconut palm {Cocoi nuci/era), toddy palm {Phoenit sylvestris), and date 
palm (Phomiic dndy It/era). 

Injury: Deetnictive to palms in India, Straits Settlements, and Ceylon. Liable to 
be introduced in plants. 

DesaipUttn and biology: Adult vieevil, brown with conspicuous curved beak; about 
37 mm. long. £33* laid ringly in tisHies of palm tree, Larvteoa hatching tunnel 
In the soft tissues, gradually 
working into the stem; pu- 
pate in a, cocoon of twisted 
fibers within the plant. (See 
text fig. 78.) 

DistribiUion: India, Cey- 
lon, Straits Settlements, 
Andaman Islands, Persian 
Gulf. PhiUppine Islands. 
Maxwbll-Lepaot, H, In- 
dian Insect Pests, 1906, 

p. 208. 
Stbbbimo, E. p. Indian 

Forest Peats, Coleoptera, 

1914, pp.444, 445; figs, 

292, 293. 
Froooatt, W. W. Dept. 

Agric, New South Wales, 

Science Bui., 2, p. 19, 

August, 1912. 
Banks, Charles S. The 

Principal luMcts Attack- 
ing the Coconut Palm, 

1908, Pts. I and II, p. 

154. ■ I 

Ghosh, C. C. Mem. Dept. Agric. India, Entom. Ser,, 1911, vol. 2, No. 10, p. 

Btarnchophonis palmanun Lfamsiii. 

(The Palm Weevil. Calendridte; Coleoptera.) 

Hosts: Palm and sugar cane. 

Injury: Reported to be very serious in British Honduras. 

Description and biology: A very large reddish weevil. Eggs are deposited in tisaues 
of food plant; larva ef>ends entire existence as a borer, and when full grown pupates 
in a rough cocoon constructed of fibers without leaving the plant. (See plate xxxi.) 

Distribution: British Honduras, Trinidad, Lesser Antilles, Brazil, Cayenne, Suri- 
nam, and possibly generally distributed over tropical coast of South America and 
Central America. 

27812—18 11 
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Chittenden, F. H., U. S. Dept. Agr., Bur. Entom., Bui. 38, 1902, pp. 23-25. 
Urich, F. W. Bull. Dept. Agric. Trinidad and Tobago, 1912, vol. 11, p. 70. 
Ballou, H. a. Insect Pests of the Lesser Antilles, 1912, p. 107. 
Blandpord, Walter F. H. Kew Bulletin, February-March, 1893, pp. 27-60. 

B. OTHER IMPORTANT PALM INSECTS. 

HEMIPTERA. 
CoceidsB. 

Armored— 

Atpidiotus parigoensia D. <& F.; Samoa; coconut husks. 

Aspidiotua {Pseudaonidia) articulatus Morgan; Brazil, West Africa, Venezuela, Mexico; coconat. 

(See Coffee.) 
Aspidiottu (Pseudaonidia) trilobiHformia Green; West Africa, German East Africa, Japan, Venezuela, 

Brazil; coconut, sago palm. (See text fig. 32.) * 
Aspidiottu (Pseudischnaspis) linearia Hempel; Brazil. 
Aspidioius (HemiberUsia) pdlmx Morgan and Cockerell; East and West Africa, West Indies, 

Azores, Brazil; coconut. 
Aspidiotus (HemiberUHa) HmiUiimM Gockerell; Australia. 
:i:A8pidiotU8 ( Chrysomphdlus) persex Comstock; Florida, Mexico, Brazil; cdconut. (See Avocado.) 
AspidioHu {ChrysomphaliLs) personatus Comstock; British Guiana, Forto Rico, Mexico; coconut. 

(See Olive.) 
Aspidiotus (Chrysomphaltbs) propsimus Banks; Philippines. 
Aspidiotus ( Chrysomphdlus) seutiformis Cockerell; Central America. 
Aspidiotus ( Cfhrysomphalus) ansei Green; Seychelles; Cocos nuc^era, 
Aspidiotus fissidens var. pluridentaius Lindinger; German East Africa. 
Aspidiotus (Diaspidiotus) orientalis Newstead; German East Africa. 
Aspidiotus spinosus Comstock; Italy, German East Africa, Brazil. 
Aspidiotus varians Lindinger; German East Africa, Madagascar. 
Chionaspis inday Banks; Philippines. 
Chionaspis substriata Newstead; Uganda, British East Africa. 
ChUmaspis samoana D. <& F.; Samoa. 
Cryptaspidus nucum Lindinger; Madagascar. 
:)c2>iMp<< zamix Morgan; Germany, Colorado, Wisconsin (in greeilhouses), Italy. 
Furcaspis oeeanica Lindinger; Caroline Islands. 
Lepidosaphes mcgregori Banks; Philippines. 
Lepidosaphes unicolor Banks; Philippines. 
Lepidosaphes duponti Green; Seychelles; Obcos nuctfera. 
Leucodiaspis coekereUi de CSiarmoy; German East Africa, Brazil, Venezuela. 
Parlatoria btanchardii Targioni-Tozzetti; Australia, Algeria, Sahara, Egypt, Arabia; date palm. 

(See pi. 5, fig. 3.) * 

Parlatoria greeni Bsuks; Philippines. | 

:ili;Parlatoria proteus Curtis; Brazil, Jamaica, Australia. 
Parlatoria mytilaspiformis Green. 

Chionaspis {Phenacaspis) coekereUi Cooley; CShina; sago palm. 
Chionaspis (Phenacaspis) dilatata Green; India. (See Mango.) 
Pinnaspis buxi Bouch^; British Guiana, Trinidad, West Indies, Togoland, German East Africa; 

coconut. (See Betel nut.) 
:iJliPolia8pis cy cadis Comstock. 
Unarmored— 

Asterolecanium ceriferum Green; Ceylon. 
Asterolecardum linear e Lindin^rer; Brazil. 
Asterolecanium palmx Cockerell. 
Asterolecanium urichi Cockerell. 

Asterolecanium hiUi Green; Australia; Livistona humulis. 
Ceroplastes actiniformis Green; Ceylon. 

Ceroplastes myricse Linnaeus; South Africa, India, Europe (in greenhouses). 
Ceroplastes rubers Maskell; Australia, Hawaii, Japan. 

Coccus hesperidum Linnaeus; cosmopolitan; tea, citrus, palms (see pi. II, fig. 4). 
Coccus actUissimv^ Green; CSeylon; coconut, sago. 
Dactylopius coccus Costa; Canary Islands. 
Halimococcus lampas Cockerell. 

Icerya montserratensis Riley and Howard; West Indies, Grenada, Mexico. (See Citrus.) 
Icerya seychellarum Westwood. (See Citrus.) 
Lecanium pseudexpansum Green; Australia; Pandanus oioratissimus. 
Paralecanium cocophyUx Banks; Philippines. 
:^Phanicococcus marlatti Cockerell; Algeria, Egypt, Sahara; date palm. (See pi. XXXII.) 
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C occldie— Contimied. 
Unarmored— Continued. 

P««idooocctM cocotM Maskell; Ouam. 

Pseudococeua duhia Newstead; Barbados, Grenada. 

Paeudococctu ptmdani Cocker^; Fiji; coconut. 

Pseudococcus virgatut Cockerell; Jamaica, Mexico; coconut. 

Bhizoecus falcifeT Kfinckel; Algeria, Sicily. 

Rhiz(zcu8 (?) terrestria Newstead; London (greenhouse). 

Eipersia palmarum Ehrborn; Hawaii; Oocot nuc^era, Areea luteseens. 



COLEOPTERA. 
Bhabdoenemis obseunu Boisduval; Hawaii, etc. (See Sugar Can^) 



Calendrid». , 



LEPIDOPTERA. 
PyralldiB. 

:^Ephe9tia eautdla Walker; Egypt; breeds in half ripe dates. (Gough, L. H.: The Agric. Journ. 

Egypt, vol. 3, 1914, pp. 104-105.) 

LtycaBnldse. 

Virachola livia Klug; Egypt; breeds in dates (Gough, 1. c, p. 105). 

Tineldie. 

^i-euTiejMytotnj^riatoWalsingham; Hawaii. (See Sugar Cane.) 

Zygaenldie. 

Levuana irideacens Bethune-Baker; Fiji (See Royal palm.) 

PANAMA RUBBER, 

( Castilloa elastica. Family Moracese . ) 
African, Mexican, and Central American trees yielding rubber. 

A PANAMA-RUBBER INSECT UKELT TO BE IMPORTED. 

Inesida leprosa Fabricius. 

(Castilloa Borer. Oerambycidse; Coleoptera.) 

Host' Panama rubber (CasHlloa elastica). 

Injury: Very serious borer. In West Africa it has almost ruined Castilloa culture. 

Description and biology: Beetle brown, venter and greater part of elytra covered with 
yellowi£^ brown scales; a black triangle on lateral margin of each elytron beyond 
middle; humeri of elytra strong and coarsely punctured; length 25-35 mm. Larva 
5 cm. long, with large clypeus. Eggs laid at bsuse of trunk. Pupates in larval tunnel. 

Distribution: West and East Africa. s 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 502, 503. 

PAPAYA. 

( Carica papaya. Family Passifloraceae . ) 
A tropical fruit-bearing tree grown in Florida. 

IMPORTANT PAPAYA INSECTS. 

" HEMIPTERA. 
CoccldiB. 

Atpidiotus destructor Signoret; Amani, Africa. 

Pseudoparlatoria ostriata Cockerell; Cuba. 

COLEOPTERA. 
Calendridse* 

Bhabdoenemis ohscurus Boisduval. (See Sugar cane.) 

DIPTERA. 
Tiypetldse. 

CercOiHs capitata Wiedemann; attacks Carica papaya and C. quereifolia. (See Fruit.) 

* Toxotftpaiui curvicauda Gerstaecker; papaya fruit fly; West Indies, Florida (F. Knab and W. W. 

Yothera, Journ. Agr. Res., vol. 2, pp. 447-453, 2 plates. 
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PABA PLUM. 

(Spondias spp. Family Anacardiaceee.) 

AN IMl^ORTABrT PABA-PLUM INSECT. 

DIPTERA. 
Trsrpetldie. 

AnastrephafrtUereiUua Wiedemann. (See Frait.) 

PARA RUBBER. 

(Hevea brasilierms Muell. Family Euphorbiacese.) 

This tree produces the Para rubber of commerce, or caoutchouc. It grows in 
Brazil and Guiana, and attempts have been made to grow it in Florida. 

IMPORTANT PARA-^BUBWBB INSBCT. 

ISOPTERA. 
Tennltidie. 

Coptotermea gestroi Wasmann, white ant; India; destroys the roots. 

t 
PARSLEY. 

(Carum petroselinum. Family Umbelliferae.) 
An herb cultivated for its foliage, much used as a garnish. 

AN IMPORTANT PABSLEY INSECT. 

LEPIDOPTERA. 
PyralldiB. 

:^ Pionea ferrugalis HtLbner; Europe, Asia, North America. (S«e Cabbage.) 

PARSNIP. 

{Pwtinaca saliva Linnseus. Family Umbelliferae.) 
The parsnip is grown in Europe and America, and, being a root crop, is liable at 
any time to introduce root pests. 

IM^OBTANT PABSmP INSECtS. 

ACARINA. 
T3rTOglyplild». 

:/f.Rliizoglyphus ( Coepophagus) echinopus F. and R. (See Potato.) 

LEPIDOPTERA. 
GelechUdn. 

Depres9aria nervMa Hw. and D. depreiselU Hdbtier; lEurOfie; attaek bads and iiower heads. 

DIPTERA. 
Asiomysidae. 

Phytomyza ajfinU Fallen. (See Tobacco.) 
Trypetidie. 

Acidia heraclei Linnaeus; Europe. (See Celery.) 

PEA. 

{Pisum sativum. Family Leguminosae.) 
The various varieties of peas are grown extensively in Europe and America. Some 
of the pests of the peas, such as the weevils, have been very widely distributed by 
commerce. (See Bean.) 
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A. BETTER KNOWN FEA lESECTS UKELT TO BE IMPOBTED. 

^ EttellA ilnekenella Treitschke. 
(Pea Pod Borer. Pyralidse; Lepidoptera.) 

Hosts: Peas, bean, Sann hemp {Crotalaria). 

Injury: Breeds in the pods. 

Description and biology: Adult , moth with wing expanse 18-30 mm., pale rufous; 
f orewings gray brown, with white marginal fascia and a transverse rufous bar, hind- 
wing with brown sulhisians and lines. Pupa in spindleform cocoon. Larva bores 
in the pods of legumes. 

Distribution: Europe, Africa, Asia, West Indies, California, Colorado, Texas, Florida, 
Oklahoma, nearly cosmopolitan. 

Maxwell-Lepboy, H. M. Mem. Dept. Agric. India, vol. 1, 1907, p. 204. 
Chittenden, F. H. U. S. Dept. Agr. Bur. Entom., bul. 82, pp. 25-28, 1909. 

Laspeyresla (Grapbolitlia) spp. 
(Pea Moths. Tortricidse; Lepidoptera.) 

Species: L. dor^ana Fabricius; Eim>pe; peas, beans, OrobustuberosuSt and Trifolium 
pratense. L. nebrUana Treitschke; Sudan; lentils, field peas, wild legumes. >)c£. 
nigricana Stephens; Europe and Canada since 1893; peas. 

Injury: Bore in the pods. 

Description and biology: Moths j brownish; dorsana with crescentiform white spots 
on f orewings; nigricana a little smaller than nebrUana^ the latter with two curved lines 
near tip on each forewing. Larvae bore in pods. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 281, 282, 

283, figs. 205-206. 

Contarlnla plsl Winn. 

(Pea Midge. Itonididae [Cecidomyiidae]; Diptera.) 
Hosts: Pea. 

Injury: Breeds in the hulls of peas, imi>airing or destroying the yield. 
Description: Midget yellow, thorax banded with brown, antennae black; length 
2 mm. Maggot white, 3 mm. long. 
Distribution: Eiurope. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 446, 447. 

B. OTHEB IMPORTANT PEA INSECTS. 

HEMIPTERA. 
Aphldldie. 

?{c MacroHphum piai Kaltenbach. 

COLEOPTERA. 
ElateildsD. 

Agriotet lineatus Linnaeus. (See Tobacco.) 

MylabildsD (Bniehlds). 

9)c Mylabris Tuftmanut Boheman, California, ^ M. pisorum Linnaeus, M. UrUit Frdllchs, M, pdUidicornia 
Boheman, ::^Aea'n^i08celides obtectus Say, ::^Pachymerus chineruU Linnaeus, 3|c P. quadrimaculatus 
Fabricius; attack seed. (See Beans.) 

CuTCUllonldsB. 

SUona lineata Linnaeus, :^S. flaveacens Marsh, and i^S. hispidula Fabricius; Europe. (See Clover.) 

LEPIDOPTERA. 
I^yeanldte. 

Zizera labradus Qodt.; Australia; attacks pods. (See Beans.) 

DIPTERA. 
Asromyzldn. 

Phytomyza affinU Fallen. (See Tobacco.) 
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PEACH; ALMOND. 

{Amygdalus spp. Family Rosacea.) 

Delicious fruit-bearing trees of temperate and warm climates. The almond pit is 
much sold as a nut. 

A. BETTER KNOWN PEACH INSECTS UKELY TO BE IMPORTED. 

Uracanthus acutus Blackburn. 

(Cerambycidse; Coleoptera.) 

Hosts: Peach, apricot, plum. 

Description and biology: AdvXty length about 14 mm.; color obscure ferruginous; 
covered with short pubesence. 
Distribution: Australia. 

Blackburn, T. Proc. Linn. Soc. New South Wales, ser. 2, 1889, vol. 4, p. 451. 

Conogethes punetlferaUs Gu^rin. 
(Northern Peach Moth. PyralidsB; Lepidoptera.) 

Host: Peach. 

Injury: Infests the fruit. 

Description: Adult j wing expanse 21-25 mm., bright yellow, thickly mottled with 
black spots. Fupa dark reddish brown. Pupates on side of peach stone. Larva, 
length 20 mm., cylindrical, with a few erect hairs; color dirty white, almost hidden 
by pinkish markings. Attacks ripening fruit, eating and webbing surface. Eggs 
deposited on half -grown peaches. 

Distribution: Australia. 

Froqgatt, W. W. Australian Insects, 1907, p. 273. 

Tbyon, Henry. Ann. Rept. Dept. Agri. for years 1889-90, p. 75. Brisbane, Queens- 
land, 1890. 

B. OTHER IMPORTANT PEACH INSECTS. 

HEMIPTERA. 
CocddsB. 

AnnoTsd — 

Aapidiotus {Pseudaonidia) clavigera Cockerell; Hawaii. 
:i\i:A8pidiotu8 (^Diaspidiotus) ostrexformia Curtis; British Isles. 

JMaspis leperii Signoret; Europe. 

Diaapis squavumu Newstead and Theobald; Egypt. 
3|c Epidiaapis piricola Del Quercio; Europe. 

Parlatoria affinU Newstead; Algeria. 

Parlatoria caliarUhina Berlese and Leonard!; Algeria, Italy. 
:^P8eudoparUUoria parlatorioidea (Comstock); Brazil, Mexico. 
Unarmored— 

Lecanium ktmoenaU Kuwana; China. 
^Lecanium persiex (Fabrlcius); Europe. 

Lecanium rugoaum Signoret; France, Qermany. 

Lecanium vini Bouch^; Europe. 
Lygaeidae. 

Nyaiua vinitor Bergroth; Australia. (See Fruit.) 

COLEOPTERA. 
Elaterldie« 

Agriotea lineatua Linnaeus. (See Tobacco.) 

Bostryelildie. 

Apate manachua Fabricius; Africa, West Indies, attacks almond. (See Citrus.) 

Chrysomelldie. 

AuUieop1u)ra olivierei Gn&rin, leaf beetle; Australia. (See Cucurbits.) 
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BrachyrtiliildaR. 

Brachyrhinua ligustiei Linnaeus; Europe. (See Qrape.) 
Brachyrhinus eorruptor Host; Italy; attacks almond. (See Orape.) 

Scolytidae. 

Scdiytus amygdali Qudrin; Mediterranean region; bark beetle in almond and apricot trees, very in- 
jurious. 

LEPIDOPTERA. 
Xyloryetidae. 

Cryptophaga wiipwncUUa Donovan; Australia. (See Plum, Cherry.) 

Fyralldae. 

DichocTOcis ptmetiferalis Ghi4n^e; Queensland. (See Ck)m.) 

DIPTERA. 

Trypetldn. 

Ceratitie capitata Wiedemann, attacks peach and almond. (See Fruit.) 
Anaatrepha ludens Loew; Mexico. (See Fruit.) 
Dacus diverms Coquillett; India. (See Fruit.) 
Dacui peraicx Rig.; India. (See Fruit.) 
Bactrocera tryoni Froggatt; Orient. (See Fruit.) 

P£AB. 

{Pyrus communis y etc. Family Rosacese.) 

Fruit trees native of south-central Europe and Asia and much cultivated in this 
country for their delicious fruits. 

A. BETTEB KNOWN PEAR INSECTS LIKELY TO BE IMPORTED. 

PsyUa pyrtsuga FSrster. 

(The Large Pear Psylla. Psyllidse; Hemiptera.) 

Host: Pear. 

Injury: Quite injurious in middle Europe and Japan. 

Description and biology: Adult marked with black and red, wings yellow. Female 
about 3.5 mm. and male 2.5 mm. in length. Winters in adult condition under bark 
scales of the trees. Eggs are laid singly or in small groups in hairs of leaf and flower 
steins or on leaves. Nymph is dark yellow in color, with waxy secretion. The foliage 
IS distorted and leaves rolled up; also the young branches are killed and young fruit 
destroyed. 

Distribution: Europe, Japan. 

Henchel. G. A. O. Bi'd SchUdlichen Forst- und Obstbaum-Insekten, 1895, p. 490. 
SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 647. 

Stephanltls pyrl Fabridus. 
(The Pear Tingis. Tingitidse; Hemiptera.) 

Hosts: Pear, apple. 

Injury : Serious pest to pear and apple in Europe. 

Descripdon and biology: Adult, about 3 mm. long; body flat and covered with rela- 
tively large wings of a beautiful lace network; lobes of same pattern extend from 
each side of prothorax; general color brownish, with dark bands across wings. 
Nymph oval in outline, pale greenish in color and abdominal segments each with a 
spine on each side; two transverse dusky bands on bodies of older individuals. Eggs 
ovate, oblong, greenish white in color, 0.6 mm. long. Adults winter around base of 
host plants, reproducing in spring on under surface of leaves, where all stages may 
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be found at same time during summer. Badly infested leaves become yellow, then 
brown, and die. (See text fig. 79.) 
Distribution: Europe. 

Costa, Achillb. Insetti nodvi all' Agricoltiiia, 1879, p. 166. 
SiLVBSTRi, F. Dispense di Entomologie Agraria, 1911, p. 82. 

Nepbopteryx nibilxonella Ragonot. 

(Pear Fruit Borer. Pyralidse; Lepidoptera.) 

Ho8t: Pear. 

Injury: Destroys yearly 30 to 40 per cent of fruit. 

Description and biology: Adulty wing expanse 25 mm. Forewing grayish brown to 
grayish black, crossed by two equidistant irregularly pinnated grayish-bordered 
black lines; outer margin and basal half much deeper in color; hindwing dark gray; 
thorax colored like -forewing, abdomen paler. Two brooded; first occurs in July, 
second in September and October. Pupa^ deep reddish brown. Pupates in core of 




Fig. 79.— Thepeartiiigis('9^pAamti«pyrO: a, Injured leaf; &, d, nymphal stages; «, much enlarged hair; 

/, adult. (Costa.) 

fruit. Larva^ length 20 mm.; spindle-shaped, color pinkish brown; attacks core of 
fruit. Stage lasts three weeks or more. Eggs, deposited on lower surface of twigs, 
about 20 in a mass, covered by a white silk web. 
Distribution: Japan. 

Matsumura, M. U. S. Dept. Agric, Div. Ent., Bui. 10, 1898, p. 38. 

Dasyneura pyri Bouch^. 
(Pear Leaf-Curling Midge. Itonididae [Cecidomyiida]; Diptera.) 

Host: Pear. 

Injury: Bolls edges of leaves. 

Description and biology: Adult, length 2 mm. Brown, with limpid wings and tawny 
palpi. Occurs in spring. Pupates ip the soil. Whitish maggots. 
Distribution: Europe. 

Theobald, F. V. Insect Pests of Fruit, 1909, p. 350. 
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Janus eompressus Fabricius. 

(The Bud-stinger. Tenthredinidee; Hymenopteza.) 

Host: Pear. 

Injury: Hollows out medullary canal in twigs. 

Description and biology: Adult male, length 7 mm.; color black, with a transverse 
yellow band on thorax; abdomen entirely yellow; female 8 mm.; blackish, with three 
yellow spots on thorax and circle of red on abdomen. Occurs in May. One genera- 
tion. Pupates in spring in gallery in shoot. Larva^ length 6 mm.; white; makes 
gallery in twig. Winters in this stage in lower part of gallery. Eggs placed in buds. 

Distrihution: Europe. 

Genaux, G. Entomologie- et Parasitologie Agricoles, 1904, p. 304. 
MuTiLLOT, L. Les Insectes Nuisibles, 1891, p. 189. 

Pamphlllus flavlventils Retz. 

(Social Pear Sawfly. Tenthredioidae; Hymenoptera.) 

Hosts: Pear, plum, cherry, white thorn, and other rosaceous plants. 

Injury: Considerable damage. Strips foliage from trees. 

Description and biology: Adults female, black; antennse and legs yellowish; abdo- 
men tawny at apex, with yellow triangular mark on sides of segments; ventrally 
bands of yellow; male, abdomen reddish yellow from second segment to apex; lower 
part of head yellow; wing expanse 8-12 mm. Pupates in cocoon in soil. Larva^ 
length 25 mm.; orange yellow; head black; two black spots on second segment; has 
no prologs; spins tent over leaves on which it feeds; winters in cocoon; may suspend 
development and remain in soil over a second winter. Eggs are deposited on under 
surface of leaves in groups of 30 to 60. Incubation requires 6 or 7 days. 

Distribution: Europe. 

Theobald, F. V. Insect Pests of Fruit, 1909, p. 338. 

imFOBTAXT PEAR INSBCTS. 

HEMIPTERA. 
Coceidn. 

Armored— 

Aipidhtiu (Diaspidiotus) afrieanus Marlatt; Africa. 
:i^A9pidiotus (Aonidia) lauri Bouch^; (Germany. 
:iiicA8pidiotu9 (Diaspidiotus) oitrexformis Curtis; Europe, Canada. 

AspidUOiu pectinatus Lindinger; South Africa. 

Atpidiotua iDiaspiduOtts) pyri Lichtenstein; France, Switzerland. 
:J^Diaspi» pentagona Targionl-Tozzetti; South Africa, Australia, Italy. 

Diaspit pyri Colv^; Spain, Germany. 

Diaspis santali Maskell; New Zealand. 

Diaspis squamonts Newstead and Theobald; Qreat Britain. 
:d\i: Epidiiupis piricola Del Ouerclo; Germany, Italy, France, Russia. 

Parlatoria oaliarUMna Berlese and Leonard!; Spain, Victoria, New South Wales. 

Parlatoria pyri Marlatt; China. 
Unarmored— 

CeropiasUt rubena Haskell; Australia, Hawaii, Japan. 
ifiLecaiUum hUmhercuUoam Targloni-Tozzetti; England, France, Sweden, Italy, Germany. 

Leeanium caprex Linnseus; Europe, Nova Scotia. 

Lecanium coryli Linnsus; Europe, Algeria. 

Leeanium glandi Kuwana; Japan. 

Lecanium kunoensis Kuwana; China. 

Lecanium rugosum Signoret; France, Germany. 

Lecanium Hlix litraxtBus; Europe. 

Lecanium vini Bouch6; Europe. 

COLEOPTERA. 
BupnstidaB. 

^AgrUu8 tinuatus Olivier; Europe; introduced into United States; borer. 

Cenunbycld»« 

Ceram^yr scopolii Fuessly; Europe; borer. 
Liopua nebulosus Linnseus; Europe; borer. 
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Curcullonlds. 

Magdalis cerasi LinnsBOs; Europe; bores In branches. 

Aniho7tomu8 pomorum Linnseus; Europe; bud weevil. (See Apple.) 

AnthoTtomm pedieuUtriut Linnaeus, A, -pyri Boheman, and A. apinotui Redtenbacber;. Europe; bud 

weevils. 
Leptops hopei Schonherr; Victoria. (See Apple.) 

Scolytidie. 

Scolytus pruni Ratzeburg; Europe. (See Plum.) 
Taphroryehus bieolor Herbst; Europe; galleries in trees. 

LEPIDOPTERA. 
Lasiocampldie. 

Oastropaciha g^uereifolia Linnseus. (See Fruit.) 

Geometridae. 

Anisopteryx aueularia SchifCer miller. (See Forests.) 

Cossldae. 

C08811S trisHs Dru.; Africa. (See Apple.) 

Tortricldie. 

Capua angustiorana Haworth; Euroi>e, Asia, Africa. (See Apricot.) 

HYMENOPTERA. 
Tentliredliildie. 

PriophoTut padi Linnseus; Europe. (See Plum.) 

DIPTERA. 
TrypetidiB. 

Aruutrepha fraUrculus WieAemann. (See Fruit.) 

Ceratitis capitata Wiedemann. (See Fruit.) 

ItonldldflB. 

9|c Contarinia pyrivora Riley; Europe, North America; gall midge. 

PEBSDHMON. 

(Diospyros spp. Family Ebenacese.) 
Fruit trees of the tropics, of which several species are cultivated]in this country. 

IMPORTANT PERSIMMON INSECT!^. 

HEMIPTERA. 
Coccidie. 

Armored— 

Aapidiotus (Aonidia) ebeni Leonard! ; Ceylon. 
Unarmored — 

Ceropiastes ruberu Maskell; Japan; Diospyros kaki. 

Cbeeus bicruciatus Oreen; Ceylon; Diotpyrot ebenum, 

Pherutcoccua pergandei CockereU; Japan; Dioapyroa kaki. 

DIPTERA. 
TrypetidiB. 

Anaatrepha fraterctaua Wiedemann, attacks Dioapyroa kaki, the Japanese persimmon. (See Fruit.) 
Ceratitia capitata Wiedemann, attacks Dioapyroa kaki. (See Fruit.) 

LEPIDOPTERA. 
Cosm opterygldie. 

Kakivoria flaoofaackUa Nagano; Japan; injures fruit. 

PINE. 

{Pinus spp. Family Pinaceae.) 

Evergreen resiniferous trees distributed throughout the northern hemisphere; in 
the tropical and subtropical regions they are confined to the mountains. They are 
very valuable timber trees and many of them yield turpentine, tar, pitch from the 
trunk, and medicinal oils from the leaves and yoimg shoots. Edible seeds are pro- 
duced by some. For convenience the insect pests are arranged under Gomfers. 
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PINEAPPLE. 

(Ananas sativus. Family Bromeliaceae.) 

A plant indigenous to America but now cultivated in Hawaii and other parts of 
the world. 

IMPORTANT PINEAPPLE INSECTS. 

HEMIPTERA. 
Coecidse. 

Armored — 

AspidiotiM ( Targionia) bromelix Leoiiardl; England, Seychelles. 
Unarmored — 

Pseudococcusananoisx Kuwajx&; Japan. 

Paevdoeocctu brevipes Cockerell; Jamaica, Antigoa, Dominica. 

Pseudococcusbromelix'QQPKSh^', Hawaii. 

LEPIDOPTERA. 
Tineidae. 

Ereunetis flavUtriata Walsingham; Hawaii. (See Sugar cane.) 

DIPTETIA. 
Trypetldce. 

CeraUtis capitata Wiedemann. (See Fruit.) 

DaciM xanthodes Broun. (See Fruit.) 

COLEOPTERA. 
Calandrlil». 

Metamasius ritchiei Marshall; Jamaica. (Bull. Ent. Res., vol. 7, p. 197.) 

PISTACHIO. 

(Pistada vera, etc. Family Anacardiacese.) 
A nut-bearing tree of Asia and Europe, cultivated in California. 

IMPORTANT PISTACHIO INSECTS. 

HEMIPTERA. 
Coccidie. 

Armored— 

DitupM^ennadtt Leonard!; Greece, Italy. 

Lettcaapis pistadx Lindinger; Cyprus; Pistada lentiKut. 
CTnarmored — 

(kroplastes rusci Linnaeus; PistaeUi lentisetts, P. terebinthua. 

PLANE TREE; BUTTONWOOD; STCAMOBE. 

(PlatantLS spp. Family Platanacese.) 

Ornamental deciduous trees of America, Europe, and Asia, valued for their dense 
shade. 

IMPORTANT SYCAMORE INSECTS. 

COLEOPTERA. 
Anoblldie. 

Xettobium rufovilloaum DeQeer; England; bores in wood of old-standing trees. 

ScarabsBldse. 

Mdolontha hippocastani Fabricius and M. mdolontha Linnaeus, Europe; larvse injure roots of seedlings. 

Cerambyeidn. 

•^oleathes sarta Solsky; India; bores in trunks of Platanu8 orientalis. 

Tpidas. 

Anisandrus dispar Fabricius; Oermany; ambrosia beetle. 

LITERATURE. 

Ldtoinqke, L. Die Scbildlause (Coecidse), 1912. 

NOsauN, O. Leitfaden der Forstinsektenkimde, 2d ed., 1913. 

He33, R. Der Forstschutz, 1900, vol. 2. 

Stebbinq, E. p. Indian Forest Insects, Coleoptera, 1914. 
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PLANTADf. 

(See Banana.) 

PLUM; GHERBT; PBUNIL 

{Prunus spp . Family Rosacese . ) 

Deciduous trees of the northern hemisphere, with showy flowers and delicious 
fruits, of which many horticultural varieties are cultivated in this country. 

A. BETTER KNOWN PLUBf INSECTS LIKELY TO BE IMPORTED. 

^ Enophyes spp. 
(Plum Blister Mitee. Eriophyidse; Acarina.) 

Species: '^E, phloeocoptes Nalepa; Europe, North America; Prunus domestica, P. 
insititiay P. spiriosa. E. similis Nalepa; Europe; Prunus armeniaca^ P. chamsecerasvSj P . 
domestica ^ P. insititia^ P. spinosa. :^E, padi Nalepa; Europe, North America; Prunus 
padus, P. domestica^ P. spinosa. 

Injury: Form different kinds of blister galls on plum trees and are quite injurious. 
These four-legged blister riiites are so small that they are easily transported on nursery 
stock, hence the wide distribution: 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 125-127. 

Psylla prunl Scopoli. 
(The Plum Psylla. Psyllidse; Hemiptera.) 

Hosts: Plum, Prunu^s spinosa; P.Ansititia. 

Injury: Not at present an important pest. 

Description and biology: Adult, thorax marked with red and brown; abdomen with 
broad brown bands on sides and back; wings dark brown. Development and gen- 
erations similar to P. jyyrisuga, (See Pear.) 

Distribution: Europe, Siberia. 

Hbnchel, G. a. 0. Die Schadlicten Forst- und Obstbaum-Insekten, 1895, p. 490. 

Peltophora pedlclllata Kirby. 
(The Cherry Bug. Pentatomidse; Hemiptera.) 

Hosts: Cherry; strong-scented flowering shrubs; wild fig. 

Injury: Probably not at present important. 

Description and biology: Adult, about 12 mm. long; bright metallic green in color 
with black spots on dorsum. The greater part of ventral surface, edges of thorax, 
and two blotches at base of scutellum bright coral red. 

Distribution: Australia (New South Wales to North Queensland). 

Froqgatt, W. W. Australian Insects, 1907, p. 327. 

Dlphucephala colaspldoides Gyllenhal. 
(The Cherry Green Beetle. Scarabaeidse; Coleoptera.) 

Hosts: Cherry and other fruit trees; shrubs. 

Injury: Very serious at times. DefoKation by adults. 

Description and biology: Adult, length 8 mm.; metallic green; smooth; elytra 
deeply marked with punctured striae. Damage done in this stage. Larva feeds on 
roots of various plants. Not of economic importance. (See plate xxxiii.) 

Distribution: Southern Australia. 
French, C. Handbook of Destructive Insects of Victoria, 1893, pt. 2, p. 27. 
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Bhrncliltes ciWTUleiu Da Oht. 



(Twig Cutter. Rhynchitidte; Coleoptera.) 

Hott: Apple. 

Injitry: Cuts oft apple shoots. Only nursery stock and buah trees attacked. 

DeKripUon and biology: Adult, length 3-^ mm.; deep blue, shiny, clothed with 
long, upright fuscotis pubescence; Eint«Diue, l^s, and roetnim black; elytra, with 
deep punctured striie. Appear in spring and feed on leaves. PupaU in soil. Larva 

white, feed about a mon^, then enter 

soil. Eggi placed singly in soft shoots 
2 to 4 inchse from tips. Shoola cut off 
below place of oviposition. (See text 
fig. 80.) 

Dittrtiiution: Europe, 
Theobald, F. V. Insect Peets of Fruit, 

1909, p. 117. 



Khrnehltm CI 







(Plum Borer, Bhynchitidte; 
Coleoptera.) 

Hottt: Plum, prune, chary. 

Injury; Attacks young fruit. 

Dt»eri,plion and hioiogy: Adult, length 
3-4 mm., color bronze-copper. Occure 
in autumn, hibernates in this stage and 
reappears in ewly spring. Pupates in 
ground. Zorva develops in fruit, causing 
it to fall. Eggs are placed singly in 
young fruit at base of peduncle. (See 
text fig. 81.) 

Diiiribution: Europe. 
Bbnscbbl, G. A. 0. Die Schadllchen 

Fotetr und Obstbaum-Iiwekten, 1895, 

p. 81. 

Braeb^rtiteas IB*«ataB rtbtlcIiB (OI|gnu^cbm». 

(Biachyi4iiiiidK;. Coleoptera.) 
SoH: Plum. 

Injury: To buds and young twigs. 
DtKiiption and biology: AduU, leng& fr-6.5 
neck-Bhield rather flat, disk punctured; wing c 

Diitribution: Middle Europe. 
Henschbl, G. A. 0. Die Schadhchen Forat- und Obstbaum-Insekten, 1895, p. 109. 
Magdalla anolgtra OMffiny. 

{Plum Stem Piercer. CurculionidBB; Coleoptera.) 

Soit: Hum. ^ ' 

Injury: To twigs and foliage. 

DescHption and biology: Adult, length 3.5-4.5 mm.; color, dull black; neck shield 
■with tbom-like projectiona near tore mai^in, 4-cornered, hardly as wide as long, 
finely punctate; elytra strigoee punctate, space between punctatione flat; beak shorter 
than neck shield. Adult attacks leaves. Larva develops in twig. Pupatet in 
burrow. 

DittribuHon: Europe. 
Hbnscbbi-, «. A, 0. Die Scbadlichen Forst- und Obstbaum-Insekten, 1895, p. 94. 



; black, shining, without haire; 
finely furrowed. 
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CuKOIki cerasonun Herbst (Balanlntis). 

(Cherry Weevil. Curculionids; Coleoptera.) 
Host: Cherry. 
Injury: To Iruit. 

Damptian and biology: Adull, lei^th 3-3.5 mm.; color clear brownish red; eyea 
black; prothorax and ventral eurface covered with golden hairlike scales. Xoma 
eats out cherry pit. Pupation takes place in pit. 

DiitribtOwn: Giemiany. 
Hbnschbl, G. a. O. Die SchMlichen Foret- imd Obstbaum-Inaekten, 1S9S, p. 91. 
AnCbonomus recUnHtrls Llnnisua. 
(CuTculionidfe; Coleoptera.) 
SosU: Cherry and other fruits. 
Injury: Attacks the fruit. 




(B\jim:hilii tapTtm): AduUandlojury. (Henscbel.) 



Deitription and biology: Lama feeds on seeds, preventing fruit from ripening. 
Eggt are deposited in young fruit. 

Distribution: Europe. 
SOBAUBB, P. Handbucb der PflanzenkrtUikheiten, 3d. ed., 1913, vol. 3, p. 556. 
Sralytns assUnllls BobamBD. 

(Scolytidse; Coleoptora.) 
Host: Plum. 

Injury: Attacks bark and sapwood. Very destructive. 
Description: Habits similar to S. rugulomts. 
Distribution: Aigentiua. 
SoRAUBR, P. Handbuch der Pflanzenkrankheiton, 3d ed., 1913, vol. 3, p. 572. 
Scolftus prunl Itattebuig. 

{Scolytidie; Coleoptera.) 
Hosts: Pliun, pear, apple. 
Injury: Destroys many trees, makes galleries under bark. 
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Descriptwn and Uology: Adult, length 4 mm.; head and thorns black, elytra chest- 
nut. Appears in June (France). PupaUt in eptiug. Larval gaUeriee perpendicular 
to maternal gallery. Egga depofflted in gallery under hark of weakened tieea. 

Dittribution: Europe. 
MoNTiLLOT, L. Lee InsecteB Nuiaiblee, 1891, p. 168. 
GuBNAui, G. Entomologie et FarBeitotogie Agricolee, 1904, p. 340. 
Coleapboni uiallpeniiella Hflbner. 
(Cherry Tree Case-Bearer. EUchistids; Lepidoptera.) 
So»U: Cherry, apple, sloe. 

Injvjy: Serious attacks at intervals ot a iew years; feeds on buds and early foliage. 
Deicri-ption arid biology: Adult, wing expanse 12 mm. ; forewii^ creamy white with 

scattered fuscous scales 
noticeable toward tips, 
fringe white ; hind wings 
dusky, with long gray 
fringee. Occurs July to 
August. Pupa pale 
brown in color ; pupation 
takes place in its case; 
period 3 or 4 weeks. 
Larva, length 12 nun.; 
reddish brown to orange 
with dark-brown shiny 
head. Larval case pie- 
tol-shaped, dark brown 
t« black, with white 
no. a!.-Chwiytrmt moth (.lrm«ttH»««<«a)rAdolb moth, border around mouth. 

(Theobald.) ^ , , . 

Larve may be found 
from August through the winter until June. Eggi are deposited on under side ot leaf, 
hatching in 2 or 3 weeks. 

IHttribiUion: Europe. 
Theobald, F, V. Insect Peets of Fruit, 1909, p. 196. 

Ain'iMtlila aphlppella Fabriclus. 

(Hyponomeutidie: Lepidopt«ra.) 

BotU: Cherry, plum, liazel. 

Jhjury: Not seriouely destructive. 

Uttenption and biology: Adult, wing expanse 12 mm.; forewings ochetous brown, 
inner margin white, interrupted beyond middle by dark-brown spot, which can be 
tiaced across the wings as an oblique fascia terminating in the costa. Lania feeds 
on shoots, leaf, and blossom buds. 

Distribution: Europe. 
Theobald, F. V. Insect Pests of Fruit, 1909, p. 193. 
Aicynstlila nltldella Fabriclua. 
(Cherry Fruit Moth. Hyponomeutidte; Lepidoptera.) 

Boits: Cherry, hawthorn. 

-Injun/.'. Seldom serious. Attack fruit just after it has set. 

DeKripiioTi imd biology; Adult, wing expanse 11 mm.; forewings light brown, with 
white or cream colored inner mai^ns; in middle there is a fascia ot deeper brown color 
^hich terminates in tip of wings. Occurs in May (Stainton). Cocoon dense and white; 
pupal period about 15 days, Larea light green; head, first thoracic segment and legs 
brown. Eggs placed on shoots near flower bud. Overwinters in egg stage. (See 
tett fig. 82.) 

Distribution: England, 
Theobald, F. V. Insect Pests of Fruit, 1909, p. 192. 
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Injury: Defoliation. 

Deieriptian and biology: Adult, forewing 15-17 mm. long; grayiflh white mixed 
with weak brownish. Occun Ai^i]«t and September (Germany). PupaU* in July 
in earth. Larva 33 mm. long; blue-green in color, marked with white spotB; three 
white dorsal linos; head whitish green. Overwinters as egg. 

Diitribution: Europe. 
FriscHBL, G. A. O. Die Schadlichen Foist- und Obatbaum-Inaekten, 1895, p. 361. 
XfUna MKlB Rott. 
(Brown Plum Owlet Moth. Noctuidee; Lepidoptera.) 
HoUm: Plum, elm, linden. 
Injury: Defoliation. 

Deaeription and biology: Ad^t, fotetnog 17-20 mm. \otif, brown with a mixture of 
gray or rose color. Occurs August aoA September (Qaroany). PupaiM in eMih. 
Larva length 33 mm.; Odor i^le-green; marked with 
white spots and a broad white dorsal stripe ; head shining 
green. Overwinter ss egg. 

DiitnlmlMn: Europe. 
Henbchbl, G. a. O. Die Sch&dlich«i Forst- und 
Obstbaum-Insekten, 1895, p. 3B1. 

Laapaj'iuls fun Anna TralMoMn. 

(Bed Plum Maggot. Tortridde; Lepidoptera.) 
Host- Plum. 

Injury: Attacks tniit; damage not easy to detect. 
"Caterpillar plentiful in plum pi«s." (Stainton.) 

Dacri'ptvm and biology: Adult, wing expanse about 12 

nun.; fcovwings purplish gray, clouded with eratdi^gny; 

at anal angle is an indisliuct, ocellated patch, edged witi 

pale gray luid incloang four black dots. Pupatet in 

whitish cocoon under rough bark or debris in spring. Pupa 

Fia.8J.-Redplummsegoi(&H- amber color. Z.ania,lei«thl5mm.,ch«tnutred incolw, 

iZa1^f;^^^ir witbsid^yeUowishorentirelydeepred. £SfW, pl»««iat 

bEiaeoifruitBUak,batebingin lOdays. (8eetextfig.83.) 

Dittrihution: Europe, Asia Minor. 

Theobald, F. V. In«ect Pests of Fruit, 1909, p. 393. 

LAspcjTMla wocbeilBaa SabtffBTniIllBr. 
(Bark Tortrix. Tortricidw; Lepidoptera.) 
Host: Prunua sp. and other fruits. 
Injury: Injury to bwk. 

Deacription and biology: Adult, wing expanse 16 mm., forewing dark brown, with 
rusty-ydlow and lead-gray oblique tinep; five white notches oli fore mar^, and a 
twisted lead line from the notches te the eye spot; opeculum on a nnrty-yellcfw groand, 
marked with black. Two broods, first May and June; second August and September 
(Germany). Pupa chestnut brown, pupates in larval gallery. Lama length 9 mm-; 
dirty green, red-headed, spataely hairy. Feeds in galleries in bark; betrayed by 
masses of frass banging out of air holes. Eggi placed in crevices in bark. 

Diitribution: Europe. 
SoRAUER, P. Handbuch der Pflanzenkrank^^iten, 3d ed., 1913, vol. 3, p. 263. 



Plate XXXItf. 




A DesTRucwrt Cherry Insect. 

Tho oberry ^reen b«et1e {Diphacephala coiaspidoidet)i Adult. Lorra and Injury. (FreDCh.) 



Plate XXXrv. 



The Chehhy Borer. 

The cherry Iwrer < Cryplopkafn Mnipuncfo): Moth, larva ^pupa, and Inlurj. (French. 



Plate XXXV. 



i^ rnrns^ am-f^ 



' 2 ,-/ 







A Poplar Boreh. 

^opliilioret i-SoltiOia mray. FlG. I.— Er^. Fiq. 2.— Empty egg. FlGB. 3, 4, 5.— Larval atagfs. 
6, 7,— Pupa. Fio. 8.— Male. Tco. 9.— Females. (StelibUiR.) 



Plate XXXVI. 



Potato Weevil. Rhigopsidius 
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Cryptophaf a unlpunctata Donovan. 
(The Cherry Borer. Xyloryctidse; Lepidoptera.) 

Hosts: Cherry, peach, honeysuckle. 

Injury: Very serious. Makes shallow tiinnels in branches of trees. 

Description and biology: Adult j wing expanse 37 mm.; a white satiny moth; front 
of head, antennae, and a dot on forewings, black. LarvGy length, 50 mm. ; pinldsh 
white, hairy; covers entrance to burrow with silken web in which collects the sawdust- 
like excrement. (See plate xxxiv.) 

Distribution: Australia. 

French, O. Handbook of Destructive Insects of Victoria, 1891, pt. 1, p. 113. 
Frogqatt, W. W. Australian Insects, 1907, p. 277. 

OlethreutM pninlana Hflbner. 

(Plum Bud-moth. Tortriddse; Lepidoptera.) 

Host: Prunusep, 

Injury: To buds and shoots. 

Description and biology: Adult, forewing 7-8 mm.; from middle of fore margin to 
inner angle, bluish black, mixed with brownish black; border third golden white 
clouded with brownish gray; apical point deep black; palpi grayish black; occurs 
June and July (Germany). Pupates in grass, or between leaves sewed together, 
during latter x>art of May. Larva, length 20 mm.; greenish yellow, head white, 
divided thoracic shield and anal lobes shining black; feeds in shoots and developing 
leaves drawn together; occurs in spring until middle of May. Eggs placed singly on 
buds. Overwinters in egg stage. 

Distribution: Europe. 

Hbnschbl, G. a. O. Die Sch&dlichen Forst- und Obstbaum-Insekten, 1895, p. 418. 
MoNTiLLOT, L. Les Insectes Nuiaibles, 1891, p. 176. 



HopioeamiMi fulvieonils Panzer. 
(Plum Bmit Sawfly. Tenthredinidse; Hymenoptera.) 

Host: Plum. ™ 

Injury: Frequently caus^ considerable damage. Attacks fruit and eats out 
interior. Causes fruit to fall. 

Description and biology: Adult, wing expanse less than 8 mm.; color black, with 
yellow, yellowish-red or reddish-brown legs. Pupates in soil in brownish cocoon. 
Larva, length 12 mm.; creamy- white, sometimes slightly pinldsh; head brown; 
caudal end somewhat attenuated and slightly curved. Eggs minute, greenish white 
and transparent; placed In unopened blossom; hatch in a few days. (See text, 
fig.S4.) 

DistribvMon: England, Europe, 

Theobald, F. V. Insect Pests of Fruit, 1909, p. 376. 

Propbonu padl Linnssos. 
(Plum Leaf Sawfly. Tenthredinidse; Hymenoptera.) 

Hosts: Plum, pear, hawthorn, bramble, mountain ash, birch. 

Injury: Important. Defoliation. 

Description and biology: Adult, female, color mainly black; thorax shiny, covered 
With grayish brown and two dull white spots; abdomen with scattered, pale, very 
fine hairs; legs white, except middle of femora, apex of tibia and posterior tarsus, 

27812—18 12 
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which are black. Two broods, frequently three. First brood occurs in May, aecond 
about middle of June. (Bi^land.) Active during warmest part of day. Pupt 
pale gray. Pupates in ground; period 9 to 12 days. Lama, green or grayish green, 
with almost white sides; head usually pale dull orange brown. I^arval stage of fint 
brood lasts 3 weeks; second brood overwinters in soil. Eggs are placed on under 
surface of leaves. Incubation requires 8 days. (See text fig. S5.) 

DUtnbiition: England, Europe. 
Theobald, F. V. Insect Pests of Fruit, 1909, p. 372. 




Fia. S4.— The plum (rult aawfly ( Haploaimpa/aU 

B. OTHER IMPOBTANT PLCM AND CHERRT INSECTS. 

BEHIPTERA. 

AnnorBil— 

Atpliimai {Diaipldiotai) psIaninuiBmiesii; Italy; Prunai ceraiai. 
!lsDtaspli prnltiona Tatgioni-ToiMtti; Italy, Japan, Cape Colony; Pranas <wronw, P. 

J'uiranin jKniB Ma5tell; Japan; Pniiau ceramt. 
Lecanlum ctrail Ooettie; Germany, England; Franua ciraias. 
Lcciniun ccruarum Cockerell; Japan; Pninat ceratus. 

Lecmiaia cniuli Linnaeus; Europe; Prunus ceraaaa, P. armcniaca, P. auium, P, iomti 
P. laaroctvauu, P. jwdw, P. (pinojn. 
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Caceta«--Canlinued. 



71 ra^iMtim a^oret; Franc*, OMniftny; PtaTou cenuui. 
m prumwlri Fonsrolombe; plum, p«Mh (see pi. iv, Bg. 3). 
rii Adulz UnDSUs; Daomark, Enilaad, Swltierland; Prunui A 



)r Bergrotli; Australia; plum aad oUeny. (See Fr 
COLEOPTERA, 
BostryctildtE. 

ApiU mon-Khat Fabildlas; Africa, West Indies. (Seeatrus.) 

Buprcstldn. 

Oipaoliilenebrianii Linnfflus; Europe; bores in Franiu ipinoi 

Cerambrcldn. 

SaperAa aealarit Llnneeus; 
Europe; borer In cherry 



CareuUonldn. 

Leptopt hapti Schonherr; Vic- 
toria. (Bee Apple.) 

MafdaUiarbonaria Linneus; 
Europe;plum. (BeeBirch.) 

Magdalis ceroii Ltnnsns, and 
M. pnml LlnnEeus; Europe; 
bore under tork ol cherr; 
and pltun. 

Ourmlio herMI GemmingBt 
(Boianinui); Europe; 
breeds in Iialt of cherry 

CiiTcalio ruMdM Oflleolul 
(BoliinimM); Europe; breeds 

A-mlumamvt druporum Lin- 
Df^s; Europe; breeds [n 
buds ol plum and cheny, 
ScolytUs. 

Seolntfu moli Bechst; Europe; 
boru [n trunk end branches 

LEPIDOPTERA. 



cherry. (See Apple.) 
Xyloryctldn. 

Cri/plopliafa unipun 



ariejam HOhner, Europe; leeds on buds and she 
G^eometrldn. 

Hibemia rupfcopnirio Hilbner; Europe. (See Fruit.) 
JTiijopleryiascirfsria SshiSermiller; Europe. (See Forests.: 
BUlon (lirlnriu* CI,; Europe; datoUator. 
ClifiTrMWWofiorraloHQbner, and C. b'tmala Unnsus; Eiuo 



i; Europe. (See Fruit.) 
Tiiaaaarlaidei Walker; Australia; cheery. (See Fruit.) 
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Hyponomeutldffi. 

^HyponoTneuta malineUw Zeller and ^H. padeUus Ljnnsus; Europe; introduced in United States; 

cherry. (See Apple.) 

^ArgyreHhia eonjugeOa Zeller; Europe, British Columbia, Japan; attacks fruit of cherry and plum. 

(See Apple.) 

HYMENOPTERA. 
TenthredlnldsD. 

Pamphilitbs flaviventrWBjetz.', Europe. (See Pear.) 

Hoploeampa ruUlieornis Panzer, sawdy; mines in fruit; Europe. 

DIPTERA. 
Trypetidae. 

CeratUia capUata Wiedemann, attacks fruit of Prunut cer<uu», (See Fruit. ) 
Anasirephafratereultu Wiedemann, attacks Japanese plum. (See Fruit.) 
Anaatrepha Indent Loew.; Mexico. (See Fruit.) 

POBIEGBANATE. 

{Punica granatum. Family Lythraceee.) 

A fniit-bearing tree of Asia, extensively cultivated throughout the world. Propa- 
gated by cuttings and seed. 

IMPOBTANT POMEGRANATE INSECTS. 

LEPIDOPTERA. 
liycaenidse. 

Viraehola inaocratet Fabricius; India; borps in fruit. (See Fruit.) 

Viraehola livia Klug, the pomegranate butterfly; Egypt; larvee attacks fruit (Ooiigh, L. H.: The 

Agric. Joum. Egypt, vol. 3, 1914, p. 106, pi. 8, figs. 6-7.). 

Pyralidse. 

Cryptoblabes ffnididla Miller; Egypt; breeds in fruit (Gough, 1. c, p. 104). 

POPLAB; ASPEN; COTTONWOOD. 

(Populus spp. Family Salicacese.) 

Soft- wooded trees of the Northern Hemisphere, often used in landscape gardening. 

A. BETTBB KNOWN POPLAB INSECTS UKBLT TO BE IBfPOBTED. 

Sapeida spp. 

(Poplar Borers. Oerambycidse; Coleoptera.) 

Species: S, carcharias Linnaeus, poplar borer; Europe; poplar, willow, aspen. S. 
poptdnea Linnaeus, aspen borer; Europe, Siberia, United States Pacific coast; aspen, 
poplar, willow. 8. «caZam Linnseus; Europe; aspen, walnut, cherry, apple, beech. 

Injvry: The first two are very injurious species. 

Biology: The egg is laid in the bark and the larva first bores in the bark but later 
goes into the wood. It pupates in the larval tunnel. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 505, 506. 

TroehlUum spp. 

(Hornet Moths. Sesiidse; Lepidoptera.) 

Species: T. api/ormis Clerck; Europe; poplar {Populus nigra, P. canadensis); aspen 
{Populus tremula L.); ash. T. amnalisefarme: India; Popuhis eupTtratica. 

Injury: Bore in wood. 

Description and biology: Moths clear winged, wasplike in appearance. Larva bores 
in wood. Pupates in cell of frass near exterior. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 327. 
NiJssLiN, Otto. Leitfaden der Forstinsectenkunde, 2d ed., 1913, pp. 317, 318, fig- 

269, a. 
Stebbing, E. p. Manual Forest Zoology India, 1908, pp. 124, 125, fig. 255. 
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B. OTHER IMPORTANT POPLAR INSECTS. 

HEMIPTERA. 
Aplildidie. 

Pemphigus hurtamu LlmuBus; Europe; foUace. 

Pemphigtu immwUt and P. fiapanu; India; attacks the twigs of Popuhu euphnUiea and P. tremula. 

Pemphiffut filagini» Fonac. (manupialU Koch); Europe; fonns pocket-sbaped galls on the midrib of 

leaves of poplar. 
Pemphigus vesicaUs Koch; Europe; foliage of Pojmlus aiba. 
Asiphum tremulx De Qeer; Europe; attacks young shoots, leaves and petioles of aspen {Populus 

tremula). 

Coccids. 

Armored— 

Chionaspis salieis Linnssus; Europe; Populus halsamifera, P. moniUfera, P. nigra, P. tremula. 

Crypthemiehionaspis africana Newstead; Egypt. 
Unarmored— 

Ceropiastes rusd Linnaeus; Italy. 

Pulvinaria beiulx Linneus; Europe; Populus aiba, P. nigra, P. tremula. 

JLecanium eoryli Linnseus; Europe; Populus alba, P. tremula, P. vlrginiana. 

liccanium ciliatum Douglas; Europe; Populus alba, P. tremula. 

COLEOPTERA. 
AnobUdsB. 

Ptilinus fuscus Geoflroy; Europe; bores in dead wood of standing living trees. 

BuprestidaB. 

:>\!zAgrilus viridis LinnsBUS (see Oak) &nd A . sexgvUatus Brahm.; Europe, bore in bark and branches of 
poplars and aspens. 
Capnodis miliaris Klug; India; bores in Populus euphratica. 
Pctcilonota variolosa PaykuU; Europe; bores in bark of poplar and aspen. 
Melanophila pvUa Pallas; South Europe, Algeria; bores in wood of young poplars. 

ScarabseidaB. 

Ampihimalion solstitialis Linnsus; Europe; larves attack roots of small plants. 

Melolontha hijtpocastani Fabricius and M. melolontha LlnnsBus; Europe; larvss attack roots of seedlings. 

OrambycldsB. 

JSoUsihes sarta Solsky; India; bores in Populus aWa and P. euphratica. (See pi. XXXV.) 

Lamia textor Linnaeus; Europe; bores in bark and larger cuttings of i>oplar and aspen. 

Saperda carcharias Liimseus, 8. scalaris Linnseus and ^ S, populnea, Linnieus; Europe; bore in branches 

and trunk. The latter occurs on our Pacific Coast. (See text fig. 86.) 
Xylotreehus rusticus Linneus; Russia; bores in bark and sapwood. 
PurpurOscenus wachanrui Levrat; Baluchistan; bores in PoptUus ciliata. 

Cluysoinelldn. 

^PhyUodecta viteUinx Linnseus; Europe, America; leaf beetle. (See Willow.) 

Crepidodera aurata Marsham; Europe; leaf beetle on Populus laurifoUa and P. aWa. (See Willow.) 

CureullonldsD. 

Oreheates saUds LinnsBus; Europe; mines the leaves. 

' Orchestes popuU Fabricius; Europe; mines the leaves of Populus nigra and P. dilatata. 
^Cryptorhyndius lapathi Llnnseus; Europe, Eastern United States; breeds in the stems and twigs. 

IpidSB. 

Xyleborus cryptophagus Ratzeburg; Oermanv; ambrosia beetle of poplar and aspen. 

LEPIDOPTERA. 
Cossldie. 

Cossus cossiu LinnsBus, goat moth; Europe; bores in wood. (See Willow.) 

3i<:Zettzera pyrina LinnsBus; Europe; bores hi wood. (See Horse-chestnut.) 

Geometridie. 

Hibemia auruTUiaria Esp., H. defoliaria Linnseus and H. marginaria Borckh.; Europe; defoliators. 

LasIocampidsB. 

Eriogaster lanestris Linnaeus, and Malacosoma neustria Linneeus; Europe; defoliators. 

Lymantrlidse. 

)|c Euproctis chrysorrhoea Linnesus, :^Lymantria monacha LinnsBUs, ^tPortJietria dispah Lmnseus PortheHa 
simUis Fuessly, Stilpnotia salieis LinnsBus; Europe; defoliators. TSee Forest defoliators.) 

Sesttde. 

Sciopteron tabaniformis Rott.; Europe; bores in base of trunk. 
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CtmbMdK. 

Clmbei miiabilit Klug, ihwQj ; Europe; attacks ]«it», and aduJts girdle U 
PuudocUmOaiia amtHiui Llniueui, a sawfl;; Europe; atMcka ftriiace. 



Sematiu (tYunu) leptmtrlonalu Lbuueui and TricUocamjiut vimituilt FaUec; Europe: ■ 



DIPTEHA, 
ItantdUie (CeddamylUls). 

RhabdoiAaga talidptria Diilour: Europe; attacks Popiitui aVm. (Bee Wlllon 
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UTEBATURE. 

SosAUEB, p: Handbuoh der Pflanzenkrankhelten, 3d ed., 1913, toI. 3. 
NOssuK, 0. Leit&den der Forstinsektenkunde, 2d ed., 1913. 
Hess, R. Der Forstschutz, 1898, 1900. 
Stebbing, E. p. Indian Forest Insects. Coleoptera, 1914. 
BASGAOUy P. Rassegna Biologioa Rlncofori Burqpei, 1883-1887. 
LiNDiNOEB, L. Die Schildliiuse (Coccidse), 1912. 

POTATO. 

(Solanum tuberosum Linnseus. Family Solanaceae.) 

Although we grow many potatoes in the United States there has been a very large 
importation trade with other countries. Owing to the danger of introducing certain 
diseases especially, the Federal Horticultural Board has placed restrictions on the im- 
portation of potatoes. There are a number of important insect pests which need to 
be guarded against almost as closely as the diseases. 

A. BETTER KNOWN POTATO INSECTS UKELT TO BE IMPORTED. 

sf: Rhlsoglyphus (Coepophasus) echlnopus F. and R. 

(Potato Root Mite. Tyroglyphidse; Acarina.) 

Hosts: Potato, parsnip, tulips, lilies, orchids, and many weeds. 
Injury: Very destructive to roots and tubers. 

Description cmd biology- A very tiny mite which breeds in roots and is quite destruc- 
tive. It may readily be transported with root crops. 
Distribution: France, Italy, Portugal, Palestine, Chile, Australia, California. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 109-111, 

figs. 82-86. 

Epilacbna spp. 

(Potato Ladybird Beetles. Coccinellidse; Coleoptera.) 

Species: E. 28-maculata Motschulsky; China; potatoes, Solanum spp. E. 28- 
punctata Fabricius; Asia, Malaysia, Australia; Solanaceee, Cucurbitacea. E. dode- 
castigma Mulsant; Asia, Malaysia, Australia; Solanaceae Cucurbitacete. E. territa 
Mulsant; Java; Spanish peppers, SolanaceaB. E, pusillanina Mulsant; Java, Sola- 
nacese. E, phyto Mulsant; Java; Solanacese. E. guttato-pustulata Fabricius; Aus- 
tralia; potato. 

Injury: Attack foliage in larval and adult stage. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 2d ed., 1913, vol. 3, p. 477. 

Rhisopsidius tucumanus Heller. 
(Argentine Potato Weevil; Psaliduridse [Byrsopidse]; Coleoptera.) 

Host: Potato. ' 

Injury: Bores in potato, making it unfit for use. Has been received alive in the 
United States in South American potatoes. 

Description and biology: Adult weevil, light brown or grayish, with roughened elytra 
and short broad beak which rests in a deep groove in front of the anterior legs. Length 
9 mm. Pupa white with rudiments of all appendages folded on the underside. 
Pound in the potato. Larva white legless with chitinized brownish yellow head. 
Bores in the tubers. (See plate xxxvi]) 

Distribution: Argentina, Peru, Bolivia, Chile. 

I*iERCE, W. DwiGHT. Joum. AgT. Research, vol. 1, No. 4, pp. 350, 351, pis. 39-40. 



184 A MANUAL OF DANGEROUS INSECTS. 

Premnotrypes solanl Pierce. 
(Peravian Potato Weevil. Brach3nrhiiiid8e [Otiorhynchidse]; Coleoptera.) 

Host: Potato. 

Injury: Bores in the tubers. Has been received alive in the United States in 
potatoes from Peru. 

Description and biology: Adult weevil bronzy brown somewhat tuberculate with the 
thorax narrower than the elytra; beak moderately long. Length 7 mm. Pupa white 
with rudiments of all appendages folded on the underside. Found in the potato. 
Larva white, legless, with chitinized brownish yellow head. Bores in the tubers. 
(See plate xxxvn, figs. 1, 2.) 

Distribution: Peru. 

Pdsbce, W. Dwiqht. Joum. Agr. Research, vol. 1, No. 4, pp. 346, 349, text figs. 1, 2; 

pi. 41, figs. 1, 2. 

Trsrpopremnon latlthoraz Fierce. 

(Peruvian Potato Weevil. Brachyrhinidse [Otiorhjmchidee]; Coleoptera.) 

Host: Potato. 

Injury: Bores in the tubers. Has been received alive in the United States in 
potatoes from Peru. 

Description and biology: Adult weevil brown, tuberculate, with a very broad pro- 
thorax, scrobes abruptly terminated behind, mandibles with a tooth beneath. Length 
6 mm. Pupa white with rudiments of all appendages folded on the underside. 
Found in the potato. Larva white, legless, with chitinized brownish yellow head. 
Bores in the tubers. (See plate xxxvii, fig. 3.) 

Distribution: Peru. 

PiEBGB, W. DwiGHT. Joum. Agr. Research, vol. 1, No. 4, pp. 349-350, text fig. 3; 

pi. 41, fig. 3. 

Hypera (Phytonomus) spp. 

(Potato Leaf Weevils. Giirculionidae; Coleoptera.) 

Species: H, variabilis Herbst; breeds on the leaves of potato, clover, etc., and 
attacks bean, cabbage, service berries, Plantago laruxolataf Atriplex patula, E. 
crinita Boheman; Algeria and Tunis; breeds on potato. 

Injury: These are i>otentially important pests. Judging from the ease with which 
the clover pests of this genus have been imi>orted it is important to guard against these 
weevils. 

Description and biology: Similar in form to the well-known clover-leaf weevil, 
Hypera punctata. The larvse feed externally on the leaves and pupate in silken 
cocoons. 

B. OTHBB IMPOBTANT POTATO INSECTS. 

HEMIPTERA. 
MirldiB (Capsldae). 

Phytocoria pabtUiniu LinnsBUs; Europe; sucks juices of steins. 

Jassldae. 

Eupteryx solani Curtis; Europe; injures leaf. 

COLEOPTERA. 
Baihytcia woOMtoni Janson, the pigmy potato beetle; Europe, often a serious pest. 

ElaterldaD. 

AgrioUs liTieahu Linnaeus. (See Tobacco.) 
Laeon murlnui lAonasaa; Europe; wireworm. 

Meloldn. 

Zonabrit floralia Pallas, Z. li-puncUUa Pallas, Epkauta rufidorsum Goeze and E, iibirka Pallas, blister 
beetles; Europe; very destructive. 
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If pluta. <9m T<aiiato.) 

nBbarmath; Europe, Iniurloua. 

Eoa; death's head molh^ Europe; larvee feed oo potato, (See l«ii figs, 87, S8.} 



HeplalldB, 

Hepialai lupalbHu Ummoi; Europe; breeds at rcxita. 
HepWtu AuTnuQ Liimeeui; Europe, (See Hops.) 



Fia.S7.— Death 's-lieadhawl[-raoth(^ch(!n)TUiaa(roj 



^^rdroEcia micatea Esp,; the ros; rustic; Europe. Canada; potato-«tB)k boiar. 
Oorttnao^Tacea'H^baBi; Europe; stalk borer, 
OmtjiBaflavafoNevraaii; Eorope; statk borer. 
i*<r»B*intoeBOvi, Australia; climbing cutworm. 
AfTBtii ipbia, BagonEmoth; Aiutralia; cutworm. 
Euxott TtiUmt, Amtralla; cutworm. 
EujtlaU nifftrrijaa, Australia; cutworm. 



LIneadti oehrtcea. 

i'ooJif^anclii phiBopUratit, Bermuda. ' 

DIPTERA. 
Sapromriiate. 

LenAMa ipIenKda L«ew, New Zealand, Australia. Qceanlca. (See Tomata.) 

FKICKLT PEAB; TUNA; BAKBABT PIG. 

{Opuntia spp. Family Cactacese.) 
The common broad-leafed cacti or prickly pears often yields edible fruit. 
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IHPOBTANT PMCKLX-PBAB INSECT. 

DIPTEHA. 



PUBSLANE. 

(Portuiaca oleraeea. Family PortiUacaceie.) 

LEPIDOPTERA. 

Low, fleshy, perennial or annual heiba moatly American, The puralane is culii' 
vated for iu edible foliage. Other speciee are cultivated for their floweiB. 

IMPORTANT PraSLANE INSECT. 

LEPIDOIT^ERA, 



Fig. SS.— Death's-heBdhawl[-raoth(.4c*fron(inn(Tofwi): Larva, (Kirby.) 

QUINCE. 

{Cydonia ohlonga, etc. Family Eoaacete.) 

Ornamental ahrubs and trees from Asia now widely cultivated. C. oblonga, the 
quince, yielda a fruit used in preserves. C, japonica ie much prized as an omamenUl 

IMPORTANT QUINCE INSECTS. 



Coccldn. 

Leaaltim rufoia-ni BigoorM; Europe, 
*L«Bnluni ptriicx Fabriciua: Europe, Austral 
Ltcaniam cor^U Unnaas; Europe. 
Atpiiiolw (Diiupidiotai) africamu Uarlalt; E 
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^ COLEOPTERA. 

CurcuUonldsB. 

Maffdaiis barbicomis LatreUle; Europe. (See Apple.) 
MaffdalisprumljhmfiNia; Europe; bores under bark. 

LEPIBOPTERA. 
CossidsD. 

Oossus tristis Dm.; Africa. (See Apple.) 

DIPTERA. 
Trypetidse. 

CeratUU eapitata Wiedemami. (See Fruit.) 
Bactrocera try<mi Froggatt; Orient. (See Fruit.) 

RADISH. 

{Raphanus spp. Family Cruciferae.) 

Cultivated root crops native of Europe and Asia. Grown from seed. (See Cru- 
cifers.) * 

A. A RADISH INSECT UKBLT TO BE IMPORTED. 

:^ Anthomyla radleum Meigen. 

(Radish Fly. Anthomyid8B; Diptera.) 

Hosts: Raphanus spp. (including radish), Brassica spp. (cabbage, etc.). 

Injury: Breeds in the roots. 

Description and biology: Male fly blackish, female ash gray; scutellum blackish 
with three black streaks; abdomen light gray, with black medium streak; undersides 
and face white in male, front triangle and all appendages black; wings clear; length 
4.^-5.5 mm. Maggot whitish, 6 mm. long. Pupates in soil. 

Distribution: Europe, and has been introduced into North America. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 425. 

B. OTHER IMPORTANT RADISH INSECTS. 

COLEOPTERA. 
Curculionldfe. 

CetUorhynchtu (UsimUia Paykull, Europe; breeds in beed pod. 

Ceutorhynchw raphini Fabricius; Europe; breeds in stem. 

Ceutorhyrtchus robertii Oyllenhal; Euroi)e; breeds in crown gall on Raphanus raphanistrum. 

LEPIDOPTERA. 
Pyralldffi. 

Evergeitis extimalis Be. (See Rape.) 

RAPE. 

\ {Brassica napus Linnaeus. Family Cruciferse.) 

An important forage and cover crop; also valuable for the oil compressed from 
the seed. 

A. BETTER KNOWN RAPE INSECTS LIKELY TO BE IMPORTED. 

Phyllotreta vlttula Redtenbacber. 

(Rape and Grain Beetle. Chrysomelidse; Coleoptera.) 

Hosts and injury: Mines leaves of Setaxia; adults feed on beets and rape (Hungary) ; 
larva in base of stems of barley, rye, and wheat, causing much damage (Scandinavia; 
Russia). 

Description: Beetle striped with yellow. 

SoRATJER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 525. 
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PsrIllodM dUTSOCcpluUa Llnnffius; PsjrlUodM nspl Fnbrldui. 

(Rape Flea Beetles. ChryBomelldie; Coleoptere.) 

HoiU: Crudfera, rape, cabbage, etc. 

Injury: Adulte feed on foliage, flowers, and fruit. 

BioUigy: Eggs are laid in the leaf aiila. LarviB bore into stem and tooIb 
continuously through season. 

DitlrHmtion: Europe. 
SoBAUBR, p. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. J 



{Rape Sesd Worm. Pyialidie; Lepidoptera.) 

Sottt: Rape, radish, cabbage. 

Injury: Feeds on the seed, spinning a web among the 
fruiting heads. 

Ducription and biology: Moth, wing expanse 26 mm., 
fqcewbgs light yellow ochraceous, with two rusty-brown 
transverse lines, violet-gray fringe. Lama yellowish 
green, with lateral gray stripe and tour doraal rows of 
dark-brown spots; head and thoracic shield black; 

SoRAUBR, P. Hatidbuch der Pflanzenkrankheiten, 3d 
ed., 1913, vol. 3, p. 308. 

B. OXR8II IMPOKTANT RAPE INSECTS. 

COLEOPTKRA. 



CeutOThifochui aattmilii Fafkull; Kurope; breeds In Inilt. 
HfCeaioThyiielMi quadMmt Panier; Europo; Long IslsDd, N. Y. 
breeds In roots. 
Ceutothriukut itiMcOlUi: Europe; (orma gall9 on roots. (See 
text ng. 89.) 

LEPIDOPTERA. 



humuU Llnnesus; Europe. (Eee H 

DIPT ERA. 
I braukx Winner; Europe; attt 



See BlBokbeiry. 



BA8PBEBRT. 
BATTAIV. 

{Catonuaapp. Family Palmacese.) 
Palms of tropical Asia, some of which are used to furnish rattan canes. They make 
excellent conservatory plants. 

IMPORTANT RATTAN INSECTS. 

CO LEO FT ERA. 
Lj/OiH bmtmeat SUpheos; Europe, Australia; botes In lurnfture uid sapwood on unseasoned Umlwi- 
LITER.A.TUBE. 
FBoaOAiT, W. W. Australian Insect*, ie()7. 
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RHUBARB. 

(Rheum rhaponticum, etc. Family Polygonace®.) 

Robust perennial herbs originating in Asia and Russia. The rhubarb plant has 
been developed into several garden varieties. Propagated /by root division or from 
seed. 

IMPOBTANT KHUBARB INSECTS. 

COLEOPTERA. 
Chiysomeiidie. 

ChaOoenema condnna Marsh; flearbeetle; Europe. PhyUotrOa nemorum Linnseus; Europe. (See 

Cracifers.) 

Cureulioiildn. 

Hypera rumieia LJimaBus; Europe; breeds oo leaves. 

RICE. 

(Oryza aativa Linnaeus. Graminese.) 

Rice is still an important product for importation in spite of the steadily increasing 
production in our own country. The principal sources of importation are Japan, 
China, India, Mexico, and Honduras. The danger of importing rice insects is two- 
fold, through the grain itself, husked or unhusked, and its original containers, and 
through rice stalks used in packing fragile articles of commerce. The similarity of rice 
and grain insects lends importance to any rice pest introduced into the United States. 

A. BICE INSECTS IlKELT TO BE IMPOBTED. 

Sclioenoblus bipunetlfer Walker. 

(Rice Stem Borer. Lepidoptera.) 
Host: Rice. 

Injury: Bores in stalks, causing infertility. 

Description and biology: Adult mothf straw-yellow color, the forewings having one 
black dot on each. Body about one-half inch in length, wing expanse about 1 inch. 
Pupa in silken case in straw. Larva bores in the stalk and remains in the stubble from 
November to June. Eggs laid in clusters on the leaves, covered with hairs; hatch in a 
week. 

JHstribiUion: India. 

S. K. Basu and H. L. Dutt. Crop Pest Handbook for Behar and Orissa, 1913. Dept. 
Agr. Behar and Oiissa, Calcutta, leaflet 6, pi. 6. 

Clillo auricula Dudgeon. 
(Bice Stem Borer. Pyralidse; Lepidoptera.) 

Host: Rice, sorghum, com, sugar cane, Pennisetum, 

Injury: Bores in stems of grasses. 

Description and biology: Adult moth with metallic spots on fore wings. Larva 
whitish with black head, thoracic shield and setigerous spots, and with purplish 
brown stripes. 

Distribution: India. 

Mazwell-Lepbot, H. F. Mem. Dept. Agric. India. Ent. Ser., vol. 1, pt. 2, p. 197. 
SoRAUBR, P. Handbuch der Pflanzenkrankheiten, 1913, 3d ed., vol. 3, p. 316. 

B. OTHEB IMPOBTANT BICE INSECTS. 

The rice plant has many pestB which attack the leaves, stalks, and roots, but which 
are not "viery likely to be imported. It is, however, of importance to briefly mention 
these in view of unforeseen possibilities of importation. 
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ORTHOPTBEA. 

:iua; iQdia. (See PI. XXXVUI.) 
Xipkidlum cariptiau; Hawaii. 
O^cya veloi Fabrlcius; Hawaii^ Formosa. 
OilFS IMrfcafs StAI. and Suilla ojtimiifiiuis Matsuinura; Formixii and 

] GirUottUpMs. 

Si7tl(ifsl;xi africara Beauvals; Hawaii, ACrica, Formoss, Asia, Aus- 
tralia, New Zsalaad. 

BEUIPTERA. 
JasBldw, Cerruplds and Fulg^rldn. 

DeltocrplMta iornAk Uotsohulsky; Formosa. 
Tatt^mieaa tpectra Distant; India. (See text llg. 90.) 
Znsina labnrfa Motsdiuist r and Piytlui cotloli* Walker; Formosa. 
Dkiyophara ilnloi Walker, DKalTombiu paUliu Uhler, Niila slrswiun 
LetlilBrrj', Delphai furtlfem Horvalli, Zjiplnn maevlifivtu Mol- 
scbulsky, Cicadula faxllfrma SlU, C. e-nolaia Fallen, IfiplMittil 
splcslit Uotachulaky, and Taigania ciiidii Llonsua; Formoei and 
Orient. 
Capsldie. 
Fio. 90.— Bice lealhopper Lytm arvix Malsmnura; Formosa, Orient. 

( TtUtfonUOa rptctn): C0Kld«. 

Adult. (Maiwell-Le- LepKeotaa mrieomlt Fabricius; Japan. Clilna, India, PIillippinB< 

Iroj-) CeyloQ. {Seeteirt flg. 91.) 

PmtsMmldie. 

Atnaiia tetciii' Japan. 

PlaWia affnia Dallas; New SoutH Wales. 

coleoptera. 

CucuIMk. 

Lxmoimitui rhiiophafoidei Walker; Cejlon, Germany; Injures dry rice and grain. 




Scarabnldee. 

Antunala pita Fabricfi 
Phytlo^nathw dirmj/gn 
Chrfsomellds. 

Hitpa BwscmsBaly: Assa 
Hispa cailicanAa: Japan. 



: India; root borer. 
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Echinocnemli ijvamcut Blllberg; Fo 
H^pOTTWeuuniMtor Fabridus; Java. 
I.EPIDOPTEBA. 



■ChOo limpla Batlsn India, 
FormcHa. (Sm Sogat cane. ) 

Nymjihula depunaail) Q^iiafe; 
rice east bcarai; India, Burma, 
Ceylon, Java, Auatralla: feeds 
on leavBS, (See pi. XL.) 

Sfyaphtila fiaetuoialh Zeller; 
India. 

UelUnitapItt fulsrii Zsllsr; 
lapanaee grain moCli; Japan, 
England; Ibites Injure atored 

Noetnlds. 

Proderua lUura Fabriolus; India, 
Egypt; the cottm worm. 



Africa, Asia, Australia; army 

JTanafTia In/ireni Walks; 
Fonnisa, Dtjent. 




rs, much imported : 



Panan mathlat Fabridus; In- 
dia; ths rice lUppar. (Ssa 
pi. XLI.) 
CaUerUda. 

Ponllpta nuduls Butler; Japan, 
Hawaii; laivs' injnce^tored rice- 

KOSE. 

{Rota app. Family Rosacete.) 

Ornamental deciduous ahruba bearing beautiful flow 
nureery stock. 

A. AN IMFOBTANT BOSE INSECT LIKELY TO BB II 

Adarehu nnbcvnw Fabridus and Its var. lanalMiualatai Watarhoun, 

(The Japaneee Rose Beetle, Scaraboeidee; Coleoptera.) 

Eotlt: Rose trees, citrue, grape, cotton, sugarcane. 

Injury; Injurious to citrus, rose, grape, etc., in Hawaii, Rose trees in Fiji, and sugar 
cane in Java, devouring the foliage. The larvte feed at the roots. May be introduced 
in the soil. 

Biology: The adult is nocturnal in habit, hiding beneath the soil in the day and 
emerging in swarms at night. Larval st^e, 17 days, pupal sta^ about 10 days, and 
egg stage from 6 to 8 days. 

Dutrilmtwn: Hawaii, Fiji, Japan, Java. 
FuLLOWAY, D. T. Hawaii Agr, Exp. Sta. Bull. 18, p. 11. 



B. OTHBB 



KOSE INSECTS. 



HEMIPTEBA. 
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. Coccidn— Continued. 
Unarmored— Continued. 

leerya morUternUenHs Riley and Howard; Trinidad, Jamaica, Panama, Colombia, Nicaragua, Porto 
Rico. 

leetfa teyeheUarum Westwood; China, ICanrltius, Natal, England. 

LeeaniodiaapU tardoa Targionl; Algeria. 

Bhkceeutfeietfer Ktlnckel; Algeria, Sicily. 
Armored — 

^LeuctupU japoniea Cockcrell; Boaa Ueoigata, Has been introduced and Is established In the United 
States. 

Atpidiotiu iPteudaonidUi) artiaUiUUB Morgan; Peru. 

AspidUOut (Ckrytomphahu) dktfotpermi jHnnul^era Maskell; Sicfly, Italy, etc. 

ParUUoria ealUmthina Berlese and Leonard!; Italy. 

Parlatoria pnteut vtaeent Maakdl; China, Japan, Fonncsa. 

Atpldiotut {PieuiUekwupU) bowrepi Cockerell; St. Thomas. 

ArpldiotUB toffobanui Cockerell; Philippine Islands. 

THYSANOPTERA. 

)|e£reUo<kripi rvtroeinetus Oiard; West Indies, Ceylon, Uganda, Florida. (See Fruit.) 

COLEOPTERA. 
BuprestklsB. 

AgrUu8 vMdit Linnseus; Europe; breeds in stalks. (See Oak.) 

Chrysomelidn. 

HaUka qwrutwum Foudr.; Europe; attacks tea rose. (See Oak.) 

CcrambyeldsB. 

Vetpenu ttrepem Fabrldus; France. (See Grape.) 

BraehyrhliikUB. 

JMaprepet abbrevkUus Linnnus; West Indies. (See Sugar cane.) 

LEPIDOPTERA. 
GeometridsB. 

Aniaopieryx sBKtUaria Schiflermiller; Europe; feeds on foUage. 

Hfbemia d^Marta Linnseus; Europe; defoliator. 

Boarmki femmaria Brahm.; Europe. (See Grape.) 

LasioesiniililsD. 

Maioeo9oma luustria Idnnseus; Europe; defoliator. 

LyniMitriidas* 

l><uyeft<ra pudOmnia Linneus and EuproetU chrytorrhaa Limueus; Europe; defoliators. (See Forest 
dfiibliators.) 

Notodontidtt. 

Phttlen bueephala Limusus; Europe. (See Forest.) 

TortricidfD. 

Notocdia nbarana Treitsohke; Europe. (.See Gooseberry.) 

Pyralldse. 

:i^Pioneaferru^ia Htlbner; Europe, Asia, North America. (See Cabbage.) 

HYMENOPTERA. 
CephldtdSB. 

JawuluUipea Lep., sawfly, boring in stems; Europe. 

ArsldSB. 

Arge ro8x Linn., sawfly feeds on foliage; Europe. 

LITERATURE. 
SoBAUEB, P. Handbuoh der Pflanzenkrankheiten/3d ed., 1913, vol. 3. 

BOTAL PALM. 

(Oreodoxa regia. Family Palmacese.) 
An American palm of tnagnificent growth. (See Palms.) 

RUBBER. 

See Balota guttapercha; Fig(i7^icu«8pp.); Geara rubber; Panama rubber; Faiarub* 
ber; Silk rubber; West African rubber. 
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Plate XXXVlll. 



A Destructive Rice Grasshoppeh. 



J, S Oept- ot Agricjlture, M.nu.l ol D.Rgeioui ln»cl>. PLATE XXXIX. 




The Rice Root Grub. 

Blo> root grub (Phv!lDin>'>IAiu dion^tftu): a.Egpj A, c, f', latTEe; d, d', d" ,pupEB; t,e', avails. (Uax- 



J,S.D«pt.ofl»Bricuhm. 




Th£1Rice Case- Bearer. 



The Rice Skipper. 
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RUTABAGA. 

See Turnip. 



(Secede oereale LinnaBus. Family Gramineee.) 

This species as well as its near relatives is cultivated in Europe and Asia. For full 
treatment of its iilsect pests, see Grains and grasses. 

SAGO PAUL 

(Cycas revoluta. Family Gycadace«.) 
A palm-like plant of the Orient, much used in this country at funerals. (See Flalms. ) 

SAL. 

(Shorea spp. Ftodly Dipterocarpacese.) 
Valuable timber trees of India. 

IMPORarAIlT «AI< INSECTS. 

COLBOPTERA. 
ScarabieldiB. 

Seriea tutamefuit Brenske; India; adults defoliate and larve attack the roots ot Shorea rcbutta. 

Leptikia NfMcuteto Samidm; India; adults ised tn foUSia ciBM«rea nkuUm, 

PhfUophoffa protienuUica Bronske {LachmuUma), and P. dppealit Br«nake; India; adolts 4sl»Uat« and 

lanre attack the roots of Shorea rdbuita. 

Heteroplia variant Ollyier; India; braeds at roots of iSk^rw rdburta. 



CueuJIdsD. 

Lsnnophlonu testaeew Fabricius; India; breeds under the bark of felled trees of Shorea robutta. 

Bostrycbldse. 

SdUstoeeroe anobioides Waterhouse; India; bores in trees of Shorea nbtuta. 

HeteroboBtryehiu pUeattu Lesne, and H. sequalie Waterhouse; India; bore in timber of Shorea robtuta. 

Sinoxplon erassum Lesne; India; a serioas hater in the wood Shorea robutta, 

SinoxyUm anale Lesne; India; bores in Shorea njbtuta. 

Bupieatidse. 

Acmseodera Hietipetmia Laporte et Gory; India; bores in Shorea robtuta, 

ChyaobothrU sexnotata Qory; India; bores in the bark, bast, and sapwood of branches of Shorea rbbuata. 

PHloptera viridana Kerremaos; India; boiea in Shorea rdbiuta. 

ElatarldflB. 

Alaua teulpttu Westwood; India; bores in logs of Shorea rbbwta, 

Tenebrionld«D. 

Setenia Ixvia Fairmaire, and S. eemivalga Blair; India; bore in Shorea robutta. 

CerambyddflB. 

AcatUhophorut temUkomia Olivier; India; tmmela bast and si^wood of Shorea robutta, 
Coslottema toabrata Fabricius; India; bores in sapwood of Shorea robutta. 
Plocaederut obeaua Oahan; India; bores in Shorea robutta. 
JEoleathea hoioaericea Fabricius; India; bores in Shorea robuata. 

Dialegea pauper Pasooe; India; bores in bast and sapwood felled and sickly trees of Shorea robuata, 
Hypoeachrua indicua Qahan; India; bores in sapwood of Shorea rolbuata. 

Hoplocerambpx apinicomia Newman; India; bores in wood of ittckiy or felled trees ot Shorea robuata.. 
Xylotrechua amei Lap. et Gory; India; bores in Shorea robuata. 

Cossonldte. 

Conar^rua janaoni Wollaston; India; bores In timber of Shorea robuata. 
Himatium aaperum Marshall; India; bores in Shorea robuata. 

IpidsD. 

Sphaerotrypea aaaamenaia Stebbing, S, globulua Blandford, S. aitoaltkenait Stebbing, Coccotrypet integer 
Eichhofl, and Dryocottet minor Stebbing; India; make galleries in wood and bark of Shorea robutta, 

XyUborut faUax EichhofF, X, perforana Wollaston, X, bengalenaia Stebbing, X. major Stebbing, 
X. aehUchU Stebbing; India; bore in Shorta robuata, 

Xyleborua andreweai Blandford; India; bores in Shorea talura. 

27812—18 13 



194 A MANUAL OF DANGEBOUS INSECTS. 

PlatypodMUB. 

Cfro89otar8U8 saunderai Chapuis; India; bores in IShorea robuata. 

Platyput curtut Chapuis; India; bores in Shorea rohtuta. 

FUUjfput talurx Stebbing; India; bores in Shorea- taiura. 

Diapuefurtivus Sampson, D. quinquespimUtu Chapuis, and D. mirus Sampson; India; bores in shorea 

robutta, 

LEPIDOPTERA. 
Geometrldie. 

Boarmia selanaria; India; feeds on young growth, leaves, and flowers. , 

LaslocamirtdsB. 

Suanaconcolor; India; defoliator. 
Trdbaia vishnu; India; defoliator. 
Dasychira horsfeldi; India; defoliator. 
Leueoma diaphana: India; defoliator. 

LymantEiidie. 

Lymantria grandis, L. Upcha, and L. brittata; India; defoliators. 

LITERATURE. 

SxsBBiNO, E. P. Indian Forest Insects, Coleoptera, 1014. 
SxsBBiNO, E. P. A Manual of Forest Zoology for India, 1908. 

SAPODHXA. 

(Sideroxylon [Achras] sapota. Family Sapotacese.) 

A fmilrbearing tree of the West Indies, central America, and northern South America, 
cultivated in southern Florida. 

IMPORTANT SAPODILLA INSECTS. 

DIPTERA. 
Trypetldse. 

CeratUu capUata Wiedemann. (See Fruit.) 

Anastrepiha ludens Loew; Mexico. (See Fruit.) 

SBLK COTTON. 

(Bomhax rnxilabaricum. Family Malvaceae.) 
Tropical trees. The bark of some^species produces commercial fiber. 

IMPORTANT SILK COTTON INSECTS 

HEMIPTERA. 
Coccldie. 

Atpidoproctus gigafUeii8<Sew8teSLd't Africa; CHba bombaxi. 

COLEOPTERA. 
Bostrychldse. 

Heterobo8tTiehu8 xqwUia Waterhouse; India; bores in the wood. 

LEPIDOPTERA. 
L3nnantrlld». 

Dasychira horsfeldi; India; defoliator. 

Noctuldae. 

Mudaria comifrons; India; breeds in the pods. 

LITERATURE. 

STEBBIN6, E. P. Indian Forest Insects, Coleoptera, 1914. 
Stebbing, E. p. Manual of Forest Zoology for India, 1908. 

SILKT OAK. 

(Grevillea robiLSta, Family Proteaceae.) 

A valuable lavm tree with fine fern-leaved foliage, indigenous to Australia, but 
now cultivated in Florida and California. 
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IMPORTANT SILKY OAK INSECTS. 

.^Bslotes notabiUs Pasooe. 

(Silky Oak Weevil Borer. Curculionidse; Coleoptera.) 

Hosts: Silky oak (Grevillea robusta)^ and kauri (Agathis aiLstralis). 

Injury: Bores in wood and is easily transported in logs. 

Description: A beautiful grayish weevil about 0.75 inch long, with brown and pinkish 
markings, humeri and apical declivities of elytra acute angulate or toothed, thorax and 
elytra tuberculate. 

Distribution: Queensland, Victoria. 

Fbbnch, C. Handbook of the Destructive Insects of Victoria, pt. 5, pp. 106-108, 

pi. 119. 

Xenocnema spinlpes (Wallach) australlie Lea. 

(Spinfed Log Beetle. Gossonidse, Coleoptera.) 

Hosts: Grevillea rohiLSta and Agathis aiLstralis (Dammara), 
Injury: Riddles the wood of logs. 

Description: A small brownish black elongate beetle. Found in large numbers 
under the bark and when the bark is removed they bore rapidly into the wood. 
Distribution: Queensland, introduced into Victoria. 

French, C. Handbook of the Destructive Insects of Victoria, 1911, pt. 5, pp. 126- 

128, pi. 124. 

SILK BUBBEE; lEE. 

(Funtumia elastica [Kichxia]. Family Apocynacece.) 

IMPORTANT SILK RUBBER INSECTS. 

(Silk Rubber Longicoms. Oerambyddse; Lamiinse; Coleoptera.) 

» 

Species: Acridocephala bistriata Chevrolat; East and West Africa; Funtumia elastica, 
Moecha adusta Har.; West and East Africa; cacao, Funtumia, Pkryneta hecphora 
Thorns.; Kamerun, East Africa; Funtumia elastica, Pkryneta coeca Chevrolat; Kame* 
nm; Funtumia elastica. 

Injury: Bore in the wood. 

SoRAUBR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 501, 502. 

SISSU. 

(Dalbergia sissoo. Family Leguminosse.) 
A tree of India, furnishing a very desirable timber. It is cultivated in California. 

IMPORTANT SISSU INSECT. 

LEPIDQPTERA. 
Noctuldae. 

Plecoptera reflexa Gu^^e; India; defoliator. 

SOBGHUM; KAFIB; DUBBA; BBOOM COBN. 

(Holcus sorghum Linnaeus. Family Graminese.) 

Owing to the large number of useful varieties of this species throughout the world 
there is more or less commerce in the seed for propagation purposes at least. The 
dangers of importing injurious insects would consist mainly in the shipments of seed, 
although it is conceivable that boring insects might be introduced in brooms. 



196 A MANUAL OF DANGBBOUS INSBCTS. 

IMPORTAXT SORGHUM INSECTS. 

LEPIDOPTERA. 
PyralldA. 

Chlio simplex Bdtler; India, Formosa. (See Sugar cane.) 

ChUoauricaia Dudgeon; India. (See Riee.) 

NoctuIfUe. 

Setamiig eretka Led.; Sudan; attacks dumw (See Sugar cane.) 

SOT BCAN. 

(Glycine hispida Maxim. Family LesuntnoMe.) 

Tile soy bean was introduced into this country from the Octcsit. Oiffe shonld be 
taken to see that seed pests are not introduced. 

AX IMPOBTAXT SOY-BBAN PBST. 

Laspeyiesla giyetnlvonlla Katsumura (Gnpholitlia). 

(Soy Bean Moth. Tortricidse; L^idopleni.) 
So9t: Soybean. 

Injury: Breeds itk the pods; very iajuiioiis^ 
Description and biology: Similar to t^t of L, mtbriisnm oan pMs. 
Distribution: Japan. 

SoBAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 284. 

SPINACH. 

(Spinada oleracea. Family Chenopodiacece.) 
An annual herb originating in Asia, now much cultivated for its edible foliage. 

AN IMPORTANT SPINACH INSECT. 

DIPTERA. 
AntlioiiiyifUa. 

3tc CAortofUte (Ptfom^m) kyotcymmi Fanner (spinach leafmiaer). (See Beets.) 



SPRUCE. 

(Abies spp., Pieea spp. Family Pinaceee.) 

Ornamental evergreen trees of the cold and temperate zones of the northern hemi- 
sphere, highly valued for shade, parking, wind breaks, and hedges, and valuable for 
timber. For convenience the insect pests are arranged under Conifers. 

STKAWBEUtT. 

(Fragaria spp. Family Roeacede.) 
Low vines bearing delicious fruit, cultivated in Europe, and America especially. 

IMPORTANT STRAWBERRY INSECTS. 

HEHIPTERA. 
ApbldldsD. 

Ji£acro8iphumfragari» Kocb; Europe; sueks juices. 

Macrosiphum fragarieUum Theobald; Europe. 

MausroHphtm' rogeraU Theobald; England. 

PentatomidiD. 

DiTidymtu venicolwr; Australia; injurious. 

COLEOPTERA. 
GarabidsD. 

Earpdlut ruficornU Fabricius; Europe; attacks fruit. 

PUrostichus vulgaris Linnaeus; Europe; a wingless beetle, attacks fruit and also feeds on angleworms. 
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' QoUmceOa tenOta Linxuetis; leaf beetle; Europe; sometimes causes serious damage, Uunm and adults 
feed OA leases. 

BracliyrlilnldJB« 

Bracky^MmtM tmA rk m ut Herbet; Bawpe; lar^s feeds at roots, adults ^tabnj buds and leaTss. Sevira 

species of tblB anns hav9 been JatFodueed into the United BtalM. 
Braehyrhinus picipe$ Fabridus; pitchy-legged wecTlI; Europe; ii]Jure8 strawberry, raspberry, pea, 
turnip, kale, ferns, potted plants. 

Ciirciiltonldse* 

Aruhonomus rvbi Herbst; Europe; larra attaeks roots and runners, and adults destroy blossoms, buds 

and leaves. 

Shinaria perdix Pasooe; Australia. 

LEPIDOPTERA. 



Psyche vieieUa Schiflermiller; Europe. 

LITERATURE. 

Obhebod, £. A. InJuilGUs Insects dudng 1897, pp. 111-112, 1896. 
O&MEBOD, E. A. IM Rept., Injurious Insects, pp. 191-196. 
Omns, JoBF. Farm Insects, p. 88S. 

SUGAR BSBT. 

(See Beet.) 

SUGAR CAMS. 

(Sodsekarum officinarum liimseus. Family Gramineee.) 

Sugar cane is an important product of the Southern States, Hawaii, Porto Rico, and 
the Philippines. It is grown in many parts of the world. Owing, however, to the 
great danger of transporting insect enemies in the seed cane, its importation into 
the United States, except through the Department of Agriculture, has been forbidden. 
There is still a great possibility of the spread of its enemies from outside into the 
islands. Some very important cane insects also attack com. The sugar cane is host 
to a multitude of insects which feed on its foliage, suck its juices, or bore in its stems or 
roots. Many of these insects are not very likely to be imported, but in view of such a 
possibility are briefly mentioned. 

A. SUGAB^-CANIS IMaBCTS UKttLT TO BB IMPOBTBD. 

Tetranyelius exsiccator Zehntner. 
(Sugar-Cane Red Spider. Tetranychid«; Acarina.) 

Ho8t: Sugar cane. 

Injury: Sucks juices from the plant. 

Deseriptum and biology: A tiny red mite similar in structure and habits to our 
common red spider, TetranychiLS bimaculatus. 
Distribution: Java. 

Van Dbvbntbb, W. Handbook voor de Suikerriet-cultuur, Java, 1906, vol. 2, pp. 
282-287, pi. 39. 

Tomaspis vaita Fabridus; Tomaspis postica Walker; Tomaspis iepldlor Font. 

(Sugar-Cane Frog Hoppers. Oercopidse; Hemiptera.) 

■ 

Hosts: Sugar cane, com, grasses. 

Injury: Tomaspis varia is a serious pest in Trinidad; damage called "blight" con- 
sists of withering of leaves and stunting of stem. 

Description and biology: Adult Tomaspis varia, leafhopper 6-9 mm. long, with 
broad front wings; head and prothorax greenish, front wings brown with two yellow 
bands; imdersides dark with sutures pinkish. The adults are not active in the day- 
time. They fly or hop when disturbed. Nymphal stages whitish with pink tinge. 
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completely covered by spittle within which they suck on the juices of the plant. 
Eggs elongate, oval, laid separately in indsionB in dead or withering cane leaves. The 
other two species are similar to T, varia. (See plate xui.) 
DistribiOion: T, varia, Trinidad; T. poitica, Mexico; T. lepidior, Panama. 

Ubich, F. W. Board of Agriculture, Trinidad and Tobago. Cir. 9, 1913, 45 pp., 
9 pis., 7 text figs. 

Perklnsiella saeeluuleida Elrkaldy. 

(Sugar-Cane Leafhopper. Fulgoridse; Hemiptera.) 

Host' Sugarcane. 

Injury: Very serious drain on the vitality of the plant due to sucking of the juicee. 
Liable to transportation on seed cane. 

Description and biology: A small yellowishlleaf hopper differing in the various 

stages mainly in the development of 
the wing pads. Eggs laid in silts 
in the epidermis of the leaves and 
stalks of cane. The Insect in all stages 
sucks the juices of the plant. (See plate 
XLni.) 

Distribution: Hawaii, Australia. A 
large number of this species were cap- 
tured in quarantine in shipments re- 
ceived at Washington from Hawaii. 

Van Dine, D: L. Hawaii Agric. Exp. Sta., Bui. 5, 1904, 29 pp., 8 figs. 




Fig. 94.— West Indian Cane Fly {.Stenocranua ioc- 
chaHvora): Adult. (Ballou.) 



Stenocranus saechailvoia Westwood. 
(West Indian Cane Fly. Fulgoridse; Hemiptera.) 

Host: Sugarcane. 

Injury: Very serious drain on vitality of plant due to sucking juices. Liable to 
transportation on seed cane. 

Description and biology: A little yellow leafhopper differing but little in the various 
stages. * It is not often a serious pest but at times does much damage . (See text fig. 94. ) 

Distribution: West Indies. 

Bassi^res, Eugene. La Sucrerie Indigene et Coloniale, Paris, 1912, vol. 79, pp. 

27-32. 

Entocblra lateralis Boheman. (Holaniara picescens Faiimaire). 

(The Bibitkever. Tenebrionidse; Coleoptera.) 

Hosts: Sugar cane, tobacco. 

Injury: Bores in the stalks, causing much damage. It can easily be transported in 
seed cane. 

Description and biology: Adult beetle about 6 mm. long, black, with a brown metallic 
luster on the elytra. Pupa white, oval, acute at apex with many spiny tubercles on 
sides of abdomen. Larva an elongate brown wireworm with pointed apex, 10-11 mm. 
long. Bores in the stalks of cane near the nodes, and also bores in tobacco stems. 
Eggs less than 1 mm. long, oval, almost spherical. 

Distribution: Java. 
Van Dbventer, W. Handboek voor de Suikerriet-cultuur, Java, 1906, vol. 2, pp. 

53-58, pi. 7. 
SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 494. 
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Apof onla destmetor Riteema Bos. 

(Javan Sugar-Gane Grub Beetle. Scarabseidse; Ooleoptera.) 

Hosts: Sugar cane, grasses, and various plants. 

Injury: Destructive in Java. Attacks the roots. 

Description and biology: Adult about 0.5 inch long, greenish black, of the general 
form of a June beetle. Pupa white, broad in front, tapering behind, with all appen- 
dages beneath. Larva white, usually in a curved position, with large yellow head 
and long legs. Lives at roots of plants, causing much damage. 

Distribution: Java. 

Van Dbvbjntbb, "W. Handbook voor de Suikerriet-cultuur Java, 1906, vol. 2, pp. 

282-287, plate 4. 

Aposonla ritsemie Sharp. 

(Javan Sugar-Cane Grub Beetle. Scarabseidse; Ooleoptera.) 

Hosts: Sugar cane, and other plants. 

Injury: Destructive to the roots. 

Description and biology: Adult reddish brown to blue-black. Somewhat smaller 
than A. destructor. Length &-7 mm. Immature stages also similar. The larvee are 
very destructive to the roots. 

Distribution: Java. 

Van Dbvbntbb, W. Handbook voor de Suikerriet-cultuur, Java, 1906, pp. 32, 33, 

pi. 5. 

Phytaliis smlthl Arrow. 

(The Brown Hard-Back Beetle. Scarabseidse; Ooleoptera.) 

Hosts: Sugar cane. 

Injury: Larva trims the small roots and is liable to transportation in the soil around 
cane plants. 

Description and biology: Adult beetle tawny red of the shape and appearance of a 
June beetle, 14-18 mm. long. Pupation occurs in a cell in the ground. Larva a 
white grub, usually ciurved, with large brownish head, and long legs; bores in the 
sugar-cane stumps. Eggs laid in the soil. 

Distribution: Mauritius, Barbados, Trinidad. Has been distributed in cane ship- 
ments. 

Arrow, G. J. Annals and Mag. Nat. Hist., ser. 8, vol. 9, 1912, pp. 455-459. 

Aplianisticlius consanguineus Rltsema Bos. 
(The Flat-Headed Leaf-Miner Beetle. Buprestidse; Ooleoptera.) 

Host: Sugar cane. 

Injury: Mines the leaves. 

Description and biology: Adult beetle, 3.5 mm. long, black, head and prothorax 
with a bronzy tint. Pupa 3-5 mm. long, orange color, elongate elliptical, with all 
appendages beneath. Larva when full grown about 6 mm. long, orange colored, 
elongate, flattened, with sides crenulate. Eggs laid singly in the leaf. 

Distribution: Java. 

Van Dbventer, W. Handbook voor de Suikerriet-cultuur, Java, 1906, vol. 2, pp. 

46-53, pi. 6. 

Hispa wakkerl Zehntner. 

(Sugar-Cane Hispid Miner. Ohrysomelidse; Ooleoptera.) 

Hosts: Sugar cane. 

Injury: Mines the leaves of sugar cane. 

Description and biology: Adult beetle 5-6 mm. long, black, bristling with strong 
spines. Pupa cylindrical, yellow or red brown in color, 6-7 mm. long, formed in 
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the leaf mine. Larva yellowish white, flftttened, l^len, with Bmall btomi head, 
brown prothoradc shialda, and tvo ^»cal teeth. Minet t^e IsavM. 

i>u(ri6utKrn.' Java. 
Van DavEinBR, W. Handboek voot do Suikeniet-cultuur, Java, 1906, pp. S&'TO, 

pi. 9. 

Diap n i p tt akkmunu Llimnta (ipenxleri Llmueas]. 

(Wwt Indian Sugar-Oane Root Btffar. BnchyiMaid* [Otwrhynduda]; 

GolMpteia.) 

RotU: Sugar cane, orange, guava, avocado, mango, rose, Indian corn, Ouinea ceo, 
•weet potatoes, Bahama gnua (CVim^ok rfoelyloN), limes, and other plants. 

Injury: The larva does serious injury to the roots and the adult to the fblii^. 
Liable to transmission in seed-cane shipment. 

Detcription and bMogif: AduU S-IS mm. in langth; vanable in coloc from wMIa to 
green and ochraceous, with from four to many denuded slytnt stiis bealc thick, 
tricarinate, antenue elbowed, fupn 19 mm. 
long, soft and white with a long thick bwk- 
Larva long, white, curved, faotlesB. Eggt ob- 
long, oval, smooth, white, hud in clusten on 
leaves and glued between two leaf surfaces. 
The larvse feed at the root system and tunnel 
the stalk of the plants above named. 

DittfibvUoin: Vona Rico to Barbados. {See 
plate iLvni.) 

FiEBCE. W. D. On Some Weet Indian Sugar- 
Cane Root-Boring Weevils. Joun. Agr. Re- 
sesrch, U. 8. Dopl. Agr., vol. 4, pp. 366-263, 
1915 (Platee XXXV to XXXVIII). 






(West Indian Sugar-Oane Borer. GalandridK; 
G<rfeoptara.) 
HotU Sugar cane. 

Injury: Serious peet to the stalks of cane. 
Liable to importation in seed cane. 
Daaiplioa and bioJogy: Adult weevil about 
^ ^ half an inch loi^, brown with dark markings 

on the thorax and elytra. The head is pro- 
loi^ed into a long beak. Pupa white with ap- 
(UBIIOU.I pendages folded bensath. It is fonned ionde a 

cocoon of fibw. Larva pale yellow, with brownish head, l«sleea, wrinkled ia appear- 
ance with the hind part of the body swollen; bores downward in the cane stalk. 
Eggt hud singly beneath the nad of the stalk or in the leaf sheaths. 

Diltribution: West Indies, Trinidad. 
Van Dine, D.L. Porto Rico Sugar Growers' Association, 1911, Yew Book, pp. 55-56, 

Metamaslus MifceOB Ollviu. 

{Sugar-Cane Borer. Calaudridfe; Coleoptera.) 

EoiL- Sugarcane, 

Injury: Serious pest to cane stalks. Liable to importation in seed cane. 
Deseription and biology: Very similar in general appearance and habits to MtUanaeiiu 
hemvpierui Linnaeus. {See text fig, 95.) 
Distribution: Weet Indies. 
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The Sua»H-CANE Frog hopper. 

The sugar-oiDe Iroghopper ToTHaapit mria]: Eggs, and egg 



THE-SUGAR-CANE LEAFHOPPER (PEBKINSIELLA SACCHARiaOA). (KIBKALDY.) 



U. S. Dept. of Agriculture, Manual of Dangerous Insects. 



Plate XLIV. 
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Cane Borers. 



Cane borers. Figs, a, g, m, s.— Chilo simplex: Eggs, larva, pupa, adult. Figs. b,h,l,n, r.—Scirpophaga 
aurifltba: Egg, larva, pupa, adults. Tig. g.—Scirpopnaga monostigma: Adult. Figs. c. /, i, o.— 
Nonagria uniformis: Larva, pupa, adults. Figs, d, j, p.—Polyocha saccharella: Larva, pupa, adult. 
Figs. €, k. — Anerastia ablutella: Larva, adult. (Maxwell-Lefroy.) 



S. dipt, ol AgiiculUrs, Minu. 




The Sugas-Cane Leaf-Roller. 



SUQAA-CAKB INSEOIS. 



(H&mui&n Sugar-Cone Borer. C^uidiidse; Coleopt«Ta.) 

Bottt: Basaiu, n^ac oaoe, coconut, aigo palm, royal palm, wina palm (CaryoUx 
urens), papaya (Cariea papaya). 
Injwy: Vary iajumiu to the stalk. Liable to imputation in saed cane. 
^«Krtpl*Dn and btolagu; AAiU wsavil reddiah brown wiQi darker brown matkinge, 



FiO. M. — The Hn-ireiJBD angar-cane borer (BkaMocnffltij oiicariu [Spkijwpfconu]); I, Eggs, mrtnral niu. 
>. KCK* bi iltii, mocli (olugsd: a, 8aetlonoIiKpB9neei>ltlieeg,c.'A, eegpluaduniuiuUyUMi'tlMiiiid, 
d. S, lATTfe, just batched and older, natural site. 4, FuU-grown larva, nalural alie. S, Larra, side 
view, enlarged: a, Bplracles; b, cervical shield. S, Larva, front view, enlarged. 7, Pupa, enlarged 
a, Kostrum or beak; b, antenna; e, elytron or wing oaver; d, folded wlDg. S, Fupal case or oocooit, 
enlBTfed. 9, Adnlt, enlarged- (Terry.) 

long beak, elbowed antennse, over 0.5 inch long. Pupa white, in cocoon of fiber. 
Larva vhit«, curved, l^leaa. Bores in the stalks and roots. (See text fig. 96.) 

DigtrUmtioii: Hawaii, Jamaica, Barbados, St. Kitts, Antigua, St. Lucia, British 
Guiana, Fiji, New Guinea, New Ireland, Tahiti, Queensland, Malay Archipel^o. 
Vak Dike, D. L. U. S. Dept. Agr., Bui. 93, 1911, pp. 35-40. Figa. 4, 5. 
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XyMionu parioiaiu WoUaston. 
(Sugar-Caoe Ambroda Beetle. Scolytidie; Coleoptera.) 

SosU: Sugar cane, a polypliagouH insect breeding in many kinds of wood. 

Injury: Is very injurioua to sugar cane in Java. As it borea in the stalks it can easily 
be transported in shipments of seed cane. 

Deicriptityi and biohgy: Adult weevils about 2 mm. long, cylindrical, without snoitt, 
the head completely concealed from above. Pupa white, about 2 mm. long witb hetkd 
and all appendages on the underside. Larva cylindrical, white, legless, with chiti- 
nizedhead. Bores in the pith of the stalk. £!^(7s elUptical. About 70 to 100 eggs are 
laid by the parent, each at the end oE a separate chamber. 

Dietribution; Java, cosmopolitan in the tropics and subtropics. 
Van Dbventbe, W. Handbook, voor de Suikerriet-cultuur, Java, 1906, vol. 2, pp. 

60-66, pi. 8. 
SoRAUEB, P. Hfuidbuch der Pdanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 57^574. 



Fig. e7,-~Can»«ucker moth ( Omlnla llciu). (Balloii.) 

Castnia Ileus Druiy. 

(Cane-Sucker Moth: Giant Sugar Cane Borer. Castniidie; Lepidoptera.) 

Hosts: Sugarcane, banana, coconut, orchids, and Bromeliacese. 

Injury: Very serious borer in cane stalks. When cane is to be imported from sec- 
tions where this species occurs great csre should be used to eliminato trash. Only the 
topsshouldbeshipped, and these should be carefuily examined fore^sorlarvEsatthe 
base of the leaves. 

Description and biology: Moth measuring over 3 inches in wing expanse, brown witli 
a white band crossii^ each wing and a few yellow spots beyond. Pupa reddish brown, 
over an inch in length, ionia whitish, about 2 inches long, with reddish brown head. 
Bores in the stalks of its food plants. Eggs laid singly, pinkish, elot^ate, pointed at 
each end, ribbed, in cross section formed like a five-pointed star. Over 50 eggs are 
laid by each moth. (See text fig. 97.) 

DUtribution: British Guiana, Dutch Guiana, Trinidad, and other parts of northern 
South America. 

Ubich, F. W. The Cane Sucker. 2 pp., with colored plate. 
Mahlatt, C. L. Bureau of Entomology, U. S. Dept. Agr., Bui. 54, 1905, pp. 71-75, 

pi. 4. 
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Sesamln cietlea Led. 

(Durra Stem Borer. Noctuidse; Lepidoptera.) - = 'j-'^ 

Host: Sugar cane^ com, durra. ; . ' 

Injury: Very serious pest in Khartoum. Is liable to importation in seed cane. 

DeskripHon and biology: AdvU^ a stout bodied, creamy colored moth, with ving 
expanse of about 30 mm.; hind wings silvery white; forewings creamy with faint 
brownish markings. Pupa 1&-18 mm. long, chestnut colored. Larva 25-30 mm. l(»g, 
varying from pinkish or yellowish to dead white; head brown, spiracles black. Egg 
white, 6 mm. in diameter. While this pest is more important as an enemy of durra 
and maize in Khartoum it is more likely to transportation in sugar cane. 

DistniyuJtion: Khartoum, Sudan. 

Kino, H. H. Third Rei)ort Wellcome Research Laboratory Khartoum, 1904, pp. 
222-22^; pi. 27, figs. 1, 3, 6, in color. 

» • • 

Dlatraa spp. 
(Sugar-Gane Borer Moths. Pyralidse; Lepidoptera.) 

Species: ^Diatrasa saccharalis Fabridus; Mexico, West Indies, United States. 
D. striatdlis Sn.; West Indies, Java. D. canella Hampson; Trinidad, Grenada, 
Guiana. D. lineolata Walker; Trinidad, West Indies, Central America, South 
America. 

Hosts: Sugar cane and grasses. 

Injury: \QTy serious injury by boring in the stalk. Easy to transport in seed-cane 
shipments. 

Description and biology: Gray moths with whitish-spotted larvae. Pupate in the 
stalks in the larval tunnels. Eggs are laid in clusters. Diatraea saccharalis has been 
fully treated in American literature. The others behave in a similar manner. 

Bakber, T. C. U. S. Dept. Agr., Bur. Ent., 1911, Circ. 139. 

Stubbs, W. O.J and Morgan, H. A. Louisiana Exp. Sta., ser. 2, 1902, Bull. 70. 

Van Dbventer, W. Handbook voor de Suikerrietcultuur, Java, 1906, pp. 131-139, 

pi. 20. 

Cbllo simplex Butler. 

(Sugar-Cane Moth Borer of India. Pyralidse; Lepidoptera.) 

Hosts: Sugar cane, com, sorghum, rice, millet. 

Injury: Very serious pest, boring in the stalks. It ia liable to imi)ortation in 
seed cane. 

Description and biology: Moth yellowish gray, the male a little snudler and 
darker. Pupation occurs in the larval tunnel. Larva about an inch long, with a 
dirty white body and black head, a dark patch behind head and two dark longitudinal 
lines on body. The small hairs of the body are set on black dots. The larva burrows 
in the stalks of cane, com, sorghum, rice, and millet. Eggs laid in rows, side by side 
on the leaves. (See plate xliv, figs, a, g, m, s.) 

Distribution: India, Formosa. 

Maxwbll-Leproy, H. F. Moth Borer in Sugar Cane. Agr. Joum. India, vol. 1, pp. 

97-115. 

Basu, S. K., and Dutt, H. L. Crop Pest Handbook for Behar and Orissa. Calcutta 

Leaflet 56, pi. 38. 

Omlodes accepts Butler. 

(Hawaiian Sugar-Cane LeafroUer. Pyralidse; Lepidoptera.) 

Hosts: Sugar cane, grasses, sedges. 

Injury: Feeds on the leaves, which it rolls for its protection. The damage is some- 
times serious. Is liable to importation in seed cane. 
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Description and biology: AduU, biownuh with white-lined veins and margins of 
segmenta; wings with two darker bands; antennse long. Wing expanse 20-30 mm. 
Pupa 12-14 mm. long, light brown. Larva 27 mm. long, green with a few scattered 
hairs; head pale yellowish. The larva feeds on the leaf, folding it into a tube to 
protect itself while feeding, chftpging to a new leaf whw it ham eaten all it can. When 
disturbed it drops to the ground. Eggs laid in «aiall clusters anaxiged in rows on the 
eudaceof leaves. (See plate xlv .) 

Distribution: Hawaii, Peru. 

SwszBT, Otto H. Hawaiian Sugar Pkaten' Assn., Bull. 5, pp. 6~10, pi. I. 

Polyodia saeeliaxaUa DudcMii. 

(Cane Root Borw. Pyralidn; Lepidoptera.) 

HosU: Sugarcane. 

Injury: Oauses stunted growth and shriveling of plants by boring in stalks and roots. 

Description and biology: Moth small, brown, with hind wings white. Pupates in 
stalk. Larva about 0.75 inch in length, of white color; bores in stalk and root; hiber- 
nates in root; beforo pupating it eats an opening in the stem and covers it with silk. 
(See plate xliv, figs, c?, j^ p.) 

Distribution: India. 

Basu, S. K., and Butt, H. L. Crop Pest Handbook for Behar and Orissa, Calcutta, 

Leaflet 58, pi. 38. 

Eieonettfl llavlstrlata Walsingham. 

(Sugar-Cane Bud Moth. IXneidae; Lepidoptera.) 

Hosts: Sugar cane, palms, banana, pineapple, Pandanus. 

Injury: While this species mainly lives in the dead tissues of the above food plants, 
it breeds in cane stalks among the dry leaves, but often eats out the eyes or buds, 
thus destroying the propagating value of the cane. It may easily be transported in 
seed cane. 

Description and biology: A small motft, measuring 14 mm. in wing expanse, head 
and thorax yellowish white, forewtngs yellowish white, wit^ indistinct yellow streaks, 
hind wings flhining pale golden yellow, becoming white at apex. Pupa 5 to 6 nun. 
long, pale yellowish brown. Larva 12 to 15 mm. long, whitish, head reddish brown, 
hairs on darker tubercles. The larva ufiually feeds in the dried leaf sheaths, but 
sometimes attacks the rind, giving entrance to fungi, and does the greatest damage 
by eating out the eyes. 

Distribution: Hawaii. 

SwEZET, Otto H. Hawaiian Sugar Planters' Association, bul. 6, pp. ^12, pi. 2, 

figs. 1-6. 

JLaspeyr^sla schli taceana Sn. (Grapholltha). 

(Gray Borer of the Sugar Cane. TOTtricidse; Lepidoptera.) 

Hosts: Sugar cane. 

Injury: Very important in Java. Is liable to importation in seed cane. 

Description and biology: Moth about 12 mm. long, grayish brown. Pupa reddish 
brown, 8-13 mm. long. Larva yellowish, with head and collar on prothorax as well 
as two apical segments chitinized reddish brown. Hairs sparse on brownish spots. 
The larva bores in stalks of the cane. Eggs oval; about 120 to 170 are laid in a row 
under the leaf or behind the sheath of the cane. 

Distribution: Java. 

Van Deventer, W. Handbook voor de Suikerrtet-cultuur, Java, 1906, vol. 2, pp. 

142-150, pi. 21, text figs. 46-49. 
SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 284. 



SUGAB-CANB INSECTS. 
B. OTHBB IMFOKTAIVT SDGAB-CANB IN3BCTS. 

OETHOPTERA 



£;iacnnnlB IsmuJM Falirlclua and TrilofAUIa anmHata Thaabtrg; ltir»; itlack Mhg«. 
KacUIa MnaatntU Uaticmurs of Fcrmoes. 
OtlaMorMniu ttac Bnir of lapao «ad ITonnDsa. 

.leridtiini taceiactvim LIddbiu and .1. jToslcanu Fttridia of Jafiaa, Cblaf, India, Tiiawa, m& tba 
Halsy Archipelago; j1. ntntm Us 0«er, A. tdnfnoi Etsubi, J. loMfconw Sorllle, iBd A. MVfl- 

Padk|F(|FiiM mifroMrtoUn Reldiaitii«, an especially nrlein pa* Ib FMiiiaa, Asia, Afr(e% «d Ans- 
tralla; CSiaUut ^l^^nntit emaaan of J^hb, Cbtaa, nmoa, loAla, nd Maliijsfei; O. sfp^te. 
eMiu Lstreflle oC Alia, EoroiW, and Africa. 




(.llnifMnisrpAi crenvMa). (MaxneQ-Lefro;.) 



AtnKtanwr^ crmuEiUa Fabrlcina (Bee text. flg. CIS) and A. piUlnctna De Haan of Java; A. btiili 
BalJTai of Japan, China, and Foimosa. 

EOmxa lAlorlt De Haan, Maapoda ilontaia UnnEeii^; Java. 

rrjiaaili twjuW Llnnseus of Formosa, Asia, Afrtco, and Europe; Fhlicola Infiimala Rnm, of Formosa, 
Cblua, and Malaj^la; SlexUbol!»irai fonaonnxu StatsumiirB of Formoea; Trllopllldla onnulala Thon- 
berg and Epaeromla lamuftM Fabrlclus of Asia aad Uie Islands ol the Faclflc; Pantailx grncOk 
ShlraU, F. linfularii Shlrakl, Bedolettii araialui Shliakl, anl Tdlii/orntonniu Bhiiakl ot Formoaa. 



Llapjfitu* bhaaaOaau D» Oeer, L. fiirmotnm HalsumDra, OtiOm mlrrUiu Bormatator, IXtefvlut 
ua, QryBatalpa afrima Pallas; (Bunftei fndtcHi SaoBUti, AMKfpAiu 
nd IVlri'RidJnB taani Saussiir*: Otisital Reglaiti. 
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HEUIPTERX. 



Arpidialia lOionxtpiitj ai 

AijMMut { ToTfionlii) flomiriUii Oreen; ladia. 

A$pldiottH (TaisUmla) tac^arl Ca±tnO: Wast Indies, Java, British Oulaaa. 

Cliicinttpii deprttii Zehatner; }btb, India. 

Chiomupa madiuTuruU Zehatner; Java. 

Chimujiit laaAiit^olit Zehntnu; Java. 

(TilDniujifi fqraJtiuli Zchntaar; Java, Uatiritlns. 
Unannored — 
AcltrJajapimka Newatead; India. 
Aileroitcaniam bamiuuc BoladuTBl; Madcdia. 
letTHi itt/duSamm Wegtwood; BaTChellcs, Uadaii-a, Formosa. 
£«ainiu7n jfuerinlt Slgnorat; Miuirltlus. 
Ltamlum iruferi Zehntner; hra. 

Uatgarodtt fonaicantm Oulld; Barbados. . 
Picaiodccai bcnittili Kuwaoa, lapaa, , 

:t:Fteniococaa bromelia BonchA; Hawaii. 
PaMaaxtM cakealarise UbsIcsU; Hawaii, SI. CroU, Porto Elco, Barbados. (See pi. ¥LVI.) 
FteadiKoceut nccAori Cockerel]; Cofta Slca, Hawaii, Forto Rico .Barbados, Cuba. 
Piiaioaxxtu oaAari/iOli Oreea^ Hawaii. 
^PttuiocKou lomiM Ttasloy; Taraa, Mauritius. 




Fig, M.— Cane leafhopper (Puriilo vbtrrans). 

Juaoldca, FnlKOioldea. 

DfcliP(i)*trii»*nfcB Walker, Jiia(fiiaspfcnJ(iMOemiar,EiHiBlo Ixaiala StM., Diaitrombat jJoWw. 
Oilier, Pieakc moata WesCwood, Nlctrloidu taaitiTivora Uatsumura, Nitia atmrieniita Letbieny, 
OMaroi on/ix Matsumura, DitT^acodti sailalrh Breddtn, which is very Injurious In Java; BrtfO 
pagana Uelidiar, TTopUaapiiila (nvniwipmnfi Slgnorat, T. taixhiincoriaa Uatsumura, T.furmKK 
Biatsotauia, Stencctanita a^icchari Mataomura, Dftjthax prttptnqita Fiabor, D. furcifera Horratb, I^- 
etamlnlaila Uatsumura, D. fvmoaa Matsumura, Zyiiina drcvmicnpni Uatsumnra, Z. nHUfW""" 
Hotadiulsty, Z. iobrufa Uahdiar, Onalhodtti virldl! Uatsumuia, 0, pallidBlat Uatsamnia, CSmAiIi 
fiuciffrom, C. e-notala Fatlcm, yiroam paUiia Uellchar, N. lutursffi UeUcbar, DtUocepluiiat i^i^f 
Molacbulsky, Ifephottlllx apfcaiJi Motsohulsky, Eucanihuj icmigliuca Lothlarry, TtHsonia viridii 
Umueus, T. aibida Walker, T, lerraginta Fabridua, Stnrasylaceplitil'at asralii Fallen, and Pffcltf) 
eoiiiiJfj Walfcar; Formosa and oriental regions; FvrUli' aiarani Distant, India. (See tart, fig- W.) 
Phtttiet matuSosa Wastwood, Dlcranolropii caslatrix Breddln, and EumrlBpiBa Imigirl Breddla: lavs. 
The leaHboppeis ol the genus Prriimielia seem to be partial to sugar caaa, sometimes attacking 
grasses. Aside From P. laakaricidi Eirkald;, treated above, the foUawing speeltB are recorded by 
Mulr: p. viticruU Klrkaldy, FIJI; P. iraminkola Kirkaldj, Hawaii; P. ainauU Klrkaldy, Bonieo; 
P. poaiduto Mulr, Borneo; P. rattlet Muir, British New Guinea; P. bicolorii Mulr, British Me* 
Ouhiea; P. carlttrcua Uulr, British New Ouhiea; P. papamtii Uulr,' British New Ouhiea; P. !»>'<- 
iTix Breddln, Java, Borneo, British New Oulae^ P. loMtiuiJ, Uulr, British I^tw OuhiM; P- 
amimneTua Uulr, Ambolna. Owlug to the habit Dl laying eggs in tha caoa stallis any ol these spo^ 
can t>e transported la cana shlpmente. 
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Cieadldae. 

Moganniaheba Walker; J &v A. 

Aleyibdldje* 

NeonuuikeUia hergii Slgnoret; Formosa, oriental regions. 

Alewrolobtu longieomit Zehntner, and Aleyrodea lactea Zehntner; Java. 

Aphldlds. 

Oregma lanigera Zehntner; Formosa; very injurious. 
Oeoiea lucifuga Zehntner; Formosa. 

MiildsB (Cap8id»). 

Liffftu oryzx BCatsumura and L. sacchari Matsumura; Formosa. 
Periscoptu murtdulw Breddin; Java. 

Tlnstttdae. 

Serenthiaformotana BCatsumura; Formosa. 
Leptodictya tabida H. Schaefler; Mexico. 

Lygaeldse. 

CVmniM to&od Matsumora; Formosa. 
Colaba^rigtes saceharicida Karsch; Java. 

ConidaD. 

Cletus trigonus Thunberg, C. bipunetat4s H. S., Riptortus fuscus Fabricius, and LeptocorUa varicomis 
Fabridus; Formosa. 

PentatomldaB. 

Scotinophora tarmlis VolL, Menida hUtrio Fabricius, Nemra viridiUa Linneeus, and Coptotoma cribraria 

Fabricius; Formosa. 

THYSANOPTERA. 

Heliothripa striatopUra Kobus, Phytopus sanotattu Zehntner, Ozythript hinervis Kobus, Parthenothrips 
(?) kobusi Van Deventer, Stenoihript (7) zehntneri Van Deventer, Thript sacchari KrOger, T. acrrata 
Kobos, T. miMUa Van Deventer, and Phlaothript litcauehi Krfiger; Java. 

Phlctothripa paUidkomis Matsumura; Formosa. 

COLEOPTEJIA. ' , 

Bostrychldn. 

Dinoderua minutua Fabricius; India. (See Bamboo.) 

SearabflDldsB. 

OryeUs rhinocertu Linnseus (see Palms), Xylotrupes dicKotomus Linnaeus, and Ligyrua rugicepa Le 
Ck>nte; the destructive scarabaeids, whose larvs feed at the cane roots; oriental regions. 

Xylotrupea gideon Linnseus, Anomala senea Perty, Adoretua umbroaua Fabricius (see Rose), and Hdo- 
Mehia leueophthalma Wiedemann; the very destructive scarabeeids, whose larvae feed at the roots of 
cane; Java; oriental regions. 

HdUdrichia vidua; attacks cane in the Philippines. 

TenebtfonldsB. 

Oonocephalum (Opatrum) acutangtUum Fairmaire, which bores in sugar cane and tobacco stalks. 

Blaterldn. 

Agriotea formoaanva, A. taichuensia, A. aacchari, JEdlua vittatua, Cardiophorua devaatanaf C. formoaanua, 
Ludiua auturalia, and Lacon ahirakii, all described by Matsumura; Formosa and oriental r^ions. 

ChrsrsomelldsB. 

Monalepta nigrohiliruata Motschulsky; Colaapidea metaUica Rossi, a very injurious species; Nodostoma 
latertdia Matsumura and Hiapa callicantha Baly; Formosa and oriental regions. 

BrachyrhlnldaB. 

EchinocTiemtu aquameua Billberg, MyUocerua brunruus Matsumura, M. guttulua Matsumura, Episomus 
cUbinua Matsumura, Cneorhinua aibiguUatua Matsumura, Phytoscaphtis formoaanua Matsumura, 
Tanymecua ruaticua Fabricius (a very injurious species); Formosa. 

Bypomecea unicolor Fabricius, which breeds at the roots of young cane and also attacks rice; Java. 

CurculionldaB. 

Lixua vetvia Fabricius; Formosa. 

Baria aaccharivora Matsumura; Formosa. 

Calandiids. 

Rhynchophorua palmarum Linnaeus; Trinidad. (See Coconut palm.) 
CoamopolUea aordidua Germar; Pacific Islands. (See Banana.) 
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LEFIDOFTERA. 

CfBo Ma LftuuBUi, Dliaipkon cdJndc Btoll, PtmftOt 4m KoUu, Baperia jMlIno USachler, 

an^tida H. 6.; Ibt*. 
Pornon matUat F&brldul tud TUieoAi avftu LlBDaT>; JI>a»l M li mMnH Lftmnoa aid IfiAn 

t<da LlmuGua; Fonnon and orlmM ngtoia. 



LevcofUMa Ihuaia WsBtvood; FonnoM, lava, 
todoctlda. 

•InHct^ cnnbiuta Moore (J>jkiilera); lavs. 

Dreata pMta If oora; Java. 

MtTTUpla Umueiu; lava. 



PiaUi lecurii Habiiar, Saymctk minor SnaUenliiMiveo, Lxiit ndnvh BnallMhwrw, fnxttKa H 
]Ioia«, and Am Mcrut Eabiwc; lava. 

Latlla ailaUt Itataanam; Fcnuow. 
SupTocUtflavalaCmatr; ciiaatal rigloai. 



8«hMi nonwrieUct Let. apoiopUra pttten au^nie, AgnlU InUrjitilaiiit Ct afcfc , Jfaw W AV^i* 

Fabrlolua (bm tait Og. 100); Java, 
J«M>Wrii aWMS OMS la dMtnwUv* ta MM ta N«r aaam Waka. 

ff'msfr'a In^rmit Walkar, whloh ii vny inlurloua to (ana In FonHosa: CIrpM ■■^iiarti Hovrntb, a 
a>anapolltaDp«6t:aDd£.t(in|><I>ap:FiKiiuiaa. 



8B«0nikMT<B, J<l>T>plB>i IMada SMMnlioe- 
lan, and ChailBiticla nana Zdrntma-: lava. 
CKId lf|/u«ciilcUa SnsUraihoevan, SdrjMptocu aiirf- 
;liiaZ«llv,B wiIdus b«w(sMpL XLIV,llp.b. 

FDrmasa and otEtntal rtgbma, 
Antn^la aUniilla Z«U«^ Indl^ bm*. (8m pL 

xLiv,a^>,k.) 

CUsHriciUaDiiipiB; bidk. (BmBIm.) 
Scirpoptafa dnwrrtea ZallK aodf. — nidgnia 



freviKlli piliitata Swau}' and £. mufrlcUa Bweiay at British N«w Gnlnw attack ttu am* •■HCIt at 
^/ItuMtM^ OpawnteinrlitMBMaBBtltf •! Hawaii, llatquMM, and BaaM^Iilaa^ O.fieatit 
Bwauy ol BawaU; O. iti mi H ii Ul a Ztfv of Jna; O. ««dUrcUa SvauT, aad O./wmkept Faldar of 
British Hew Oulnca attack tbt wat dMd havei and kwH budi Dl cau 

LITERATUBE. 
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ViN DsviMTEB, W. Haudboek tow d* BiiikBTTiat«iiltuur, Java, vol. 2, 190S. 
UutB, F. Hawaiian SufBT FlanCars' Assn., Entom, bul. 9, 1910, 11 pp., 5 flga. 
EimEMAHN, 0. loum. Eton. Entom. 1913, vol. S, pp. 3«»-2!l, flj, 1. 
SoiUDEB, P. Handbucb der Paaaienkianklidten, 3d ed., tfil3, vol. 3. 
SwiZBT, E. P. BawBllan Sugai Planters' Assn. Bui. d, 1909. 



The SuQAR-CANe Mealy-Bug. 



The Tobacco St em- Borer. 

-e™. FiQs.e. s.— I 
. (Haswell-Lefroy.) 
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SWEET POTATO. 

(Ipamxa batatas Poir. Family Convolvulacefle.) 

The sweet potato is now grown in many parts of the world, and, while not often 
shipped into the United States because of our own boimtiful crops, there is always 
likelihood of danger in shipment of tubers for propagation purposes. The only 
enemies of the vine which are dangerous are those which attack the tubers. 

A. BETTER KNOWN SWEBT-POTATO INSECTS UKELT TO BE IMPORTED. 

Cylas bmnneas Fabrioius. 

(Liberian Sweet-Potato Borer. Curculionoidea: Coleoptera.) 

Host: Sweet potato. 

Injury: Attacks tubers in a manner similar to C. formvxarius. Liable to introduction 
in the tubers. 

Description: A wingless elongate weevil with body constricted in front of elytra; 

unicolorous, brown, bronzy or black, of the same form as C. formicarvus. 

Distribution: Liberia. 

3|c Cylas foimleaitas Fbbricios. 

(Sweet-Potato Weevil. Curculionoidea: Coleoptera.) 

Host: Sweet potato. 

Injury: Very serious pest of sweet-potato tubers. 

Description and biology: Adult an elongate weevil, with steel-blue elytra, reddiiih 
prothorax and legs and darker head; about 0.33 inch in length. Pupa white, elongate 
with all appendages folded underneath. Larva a white footless grub with dark-brown 
head; bores in the tubers of the sweet potatoes and pupates in its burrows. It attacks 
the tubers both in the field and in storage. 

Distribution: Nearly cosmopolitan; Florida to Texas, but not present in all sweet- 
potato sections of the United States. 

Basu, S. K., and Dutt, H. L. Crop Pest Handbook for Behar and Orissa, 1913, 
Calcutta, Leaflet 71, pi. 47. 

Euscepes batatse Waterhouse. (CJryptorliynehus.) 

(West Indian Sweet-Potato Weevil. Curculionidae; Coleoptera.) 

Host: Sweet potato. 

Injury: Bores in the tuber. Very easily distributed. This weevil is caught in 
quarantine in almost every shipment of sweet potatoes from Hawaii to California but 
has not yet become established. 

Description and biology: Weevil elliptical, brown, covered with flat scales and 
bristling with stiff erect scales; beak short, concealed on breast when at rest. Pupa 
white, oval with two apical spines. Larva curved, white, legless with chitinous head. 

Distribution: West Indies (Barbados, Antigua), Hawaii. 

FuLiAWAY, D. T. Hawaii Agr. Exp. Sta., 1911, Bui. 22, pp. 27-29, flg. 9. 
Whitney, L. A. Monthly Bulletin California St. Comm. Horticulture, 1915, vol. 4, 
pp. 162-164, figs. 24-28. 

Omphisa anastomosalls Ou£n^. 

(Sweet-Potato Stem Borer. Pyralidfie; Lepidoptera.) 

Host: Sweet potato, other garden crops. 

Injury: Bores in the stem and sometimes into the tuber, in which case it can easily 
be disseminated. 

27812—18 14 
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Description and biology: Moth white, with the body suffused with ocherous and 
rufouB) leaving some pale spots on the dorsum; forewings with rufous suffusion on 
basal area extending below median nervure to middle of wing, hyaline patches at 
middle and end of cell, rufous edged ocherous spot between them, and another beyond 
cell, curved postmedial rufous line with irregularly dentate line beyond it inclosing 
series of hyaline patches; hind wings with base rufous, two irregularly waved rufous 
post-medial lines; expanse 32-36 mm. Larva 30 mm. long, pale yellowi^ white, with 
conspicuous brown tubercles. Eggs elliptical, flat or moderately rounded, laid on 
leaves. 

Distribution: China, India, Ceylon, Java. Introduced into Hawaii about 1900 and 
has become quite a pest. 

FuLLAWAY, D. T. Hawaii Agr. Exp. Sta., 1911, Bui. 22, pp. 16-19, fig. 6. 

B. IMPORTANT SWEET-POTATO INSECTS. 

HEMIPTERA. 
Jassidn and Fulgorldse. 

Netoipdne ipomcdcola and AltM ipomax; Hawaii. 

COLEOPTERA. 
CoTichyloctenia punctata Fabricius; Africa; somstimies serious. 

Scarabseldse. 

Adoretu9 uwbroius tenuimaculattu Waterhouse; Hawaii, Japan. 

Ctarysomelldse. 

Aspidomorpha milUaris Fabricius; India, Java; leaf beetle. 

LEPIDOPTERA. 
Noctuldn. 

Agrotis crinigera, A . dUlocatttf A . sauda Hilbner, SpodopUra Tnauritia Boisduval, Laphygma ezigm 

Hfibner, L. reelusa and Plusia ehalcUes Esp.; Hawaii; cutwonns. 

Sphlngldn. 

Herte convolvtUi Linnseus; Hawaii, United States. 

Tlneldae. 

:iif:BedeUia minor Busck; Hawaii, Florida; leaf miner. 
BedeUia somnuUntella Zeller; Cosmopolitan. 
Bedellia orchileUa Walsingham, Hawaii; an important leaf miner. 

PyralidsB. 

PMyctxnia despecta Butler; Hawaii; leal roller. 

Tortrlcldse. 

Amorbia emigratella Busck; South America, Hawaii; leaf roller. 

TAMARACK. 

See Conifers. 

TAMARIND. 

(Tamarindus indicus L» Family Leguminosae.) 

An ornamental shade tree grown everywhere in the Tropics. It is grown in southern 
Florida and California and is used in conservatories in more northern countries. The 
pods contain a pleasant pulp used in the Tropics as a basis for a cooling drink. This 
pulp is also used in medicine. The wood is valuable for furniture. 

IMPORTANT TAMARIND INSECTS. 

COLEOPTERA. 
Mylabrldse. 

Caryoborut gonayra Fabricius; India, breeds in seed. 

CalendrldsB. 

CaUndra linearis Herbst; Brazil, West Indies. 
:»ic Calendra rugicoUis Casey, Key West, Fla.; breeds in seed in pod. 

TenebrlonldsB. 

:^Palembu8 ocularis Casey; Key West, Fla. 

Stebbino, E. p. Indian Forest Insects. Coleoptera, 1914. 
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TAMARISK. 

( Tamarix spp. Family Tamariscacese.) 

Ornamental trees or shrubs occurring from Mediterranean regions to East Indies 
and Japan. Tccmarix gallica is planted in many places on our Gulf coast. Several 
species have medicinal properties and yield dyestuffs. The punctures of Coccus 
manniparua cause Tamarix mannifera to produce '^ manna. " 

MPORTANT TAMASItSK INSBCT8. 

COLEOPTERA. 
Ciiiciilloiiid». 

Coniatus UUus Miller, and C. wavis Oyllenhal, Europe; breed on the leaves. 

Nanophyes tamoHeit Oyllenhal; Europe; breeds in the ovaries of Tamarix gallka, 

Babqagu, p. Rassegna Biologica Rinoofori Europei, 1883-87. 

TBA. 

( Thea sinensis . Family Temstroemiacese . ) 

The tea plant is a flowering shrub much valued for its leaves, which yield the uni- 
versally used beverage. It occurs in China and India and is also propagated in this 
country. Other species of the genus are much prized as flowering shrubs. 

A. BETTER KNOWN TBA INSECTS UKELT TO BB OfPOBTBD. 

Xylebonis fomkAtas Eiohhofl. 

(Shot-hole borer of tea. Ipidse; Coleoptera.) 

Bost: Tea, coffee, cacao. 

Injury: Tunnels in pith of young twigs and in wood of old trunks. Very injurious. 

Description and biology. — Beetle oblong, shining, fuscous, 1-A mm. long; larva devel- 
ops into beetles in &llen twigs. 

Distrilmtion: Ceylon, Java, India. 
SoRAUER, P. Handbuch der Pflan^enkrankheiten, 3d ed., 1913, vol. 3, p. 575. 

Biston suppressarlus Qn. 

(Indian Tea Geometrid. Geometridse; Lepidoptera.) 

Hosts: Tea, Dodonea viscosa^ Carissa diffusa^ Bavhinia variegata, Acacia catechu, 
Acacia modesta, Rothra tinctoria, Cassia auriculcUa, Albizzia. 

Injury: Serious as defoliator of tea and forest trees. 

Description and biology: Mothy gray with black markings. Larva green. Has three 
broods a year. 

Distribution: India. 

Stebbing, E. p. Manual Forest Zoology, India, 1908, p. 183, fig. 267. 

Psyche spp., etc. 
(Tea Bagworms. Psychidse; Lepidoptera.) 

Species: Psyche albipes Moore; Ceylon; tea. Psyche assamica Watt; India ea. 
Aeanihopsyche reidi Watt; India; tea. Acanthopsyche snelleni Heyl; India; tea. 
Amatissa consorta Templeton; India, Ceylon; tea. Clania variegata SnelL; India, 
Ceylon, Java; tea, cinchona, coffee. Clania crameri Westwood; India; tea, cinchona, 
coffee, Pinus longtfolia, Clania holmesi Wall; India; tea. 

Injury: Feed on foliage, twigs, and bark. 

Biology: The larvse feed in bags made from scraps of bark, etc. 

Watt and Mann. Pests and Blights of the Tea Plant, Calcutta, 2d ed., 1903, pp. 
188-200, figs. 13-15, portions of pis. 7, 8. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 328, 329. 
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B. OTHER IBfPORTANT TEA INSECTS. 

ACABINA. 
Tetranyehlda. 

Tetranyekw biocuUam Wood-lfasoo. (See Coffee.) 

HEMIPTERA. 
CoccMn. 

)|cf^foriiila<JU«Oreen;c08mopoUta]i;tea, olive, etc (See pL V, fig. 1.) 

dfcOrOezfo {fwi^nit Douglas; cosmopoliteii; tea, citrus (See pL IV, flg. 2l) 

:fc Coeeut liuperidwn Linnsus; oosmopoUtaa; tea, citnis, palms. (See pL II, fig. 2.) 

PtUvlmria tkeu Froggat; Australia; Tlim vMdia. 

Coccus viridii Oreen; Ceylon, Hawaii. 

LEPIDOPTERA. 
CoeaidaB. 

Zemera cofae Nietser; borer. (See Coffee.) 
CochlidlidM. 

BeUppe dUdguttata LiniuBus, serious injury in Java. 
ZygKiilda. 

HeUnuia dngcila Hooie; serious in Ceylon, India. 
Geometrids. 

Ophthalmodea cretacea Butler; Japan. 
Lymaatriida. 

EuprocHt diviaa Walker and E. UUifatcia Walker; Orient. DatycMra mtniota Htltaner, D. muam 
Moore, D. ihwaiUti Moore; India, Ceylon, Jaya. Orgjfia jtoHka Walker; Java, Ceylon. Andmea 
JHjnmetaia WaOcer; India. 
NotodontldK. 

Stauropat altemut Walker; India, Ceylon, Java. 

TEAK. 

(Tectona grandis. Family Verbenacese.) 

A valuable timber tree of the Orient. 

IMPORTANT TEAK INSECTS. 

COLEOPTERA. 
CnciUids. 

Silvantu advena Walth.; India; breeds in leaves, forming galls, causing leaves to drop. 
Malacod«iiild». 

Platerot dispallem Walker; India; oviposits in clusters on twigs; defoliates trees. 
Bapreetids. 

Piilaptera fastuona Fabricius; India; bores in wood. 
ElateridaB. 

Addocera modesta Boisduval; India; bores in bast and sapwood. 
Chrysomelids. 

Aspidomorpha sanctaecntcit Fabricius; India; a tortoise-shell beetle; defoliates. 
CerambyddaB. 

Stromatium barbatum Fabricius; India; bores in wood of saplings. Slromatium hmgUxume Newman. 
India; a very serious borer. OelonsUha hirta Fairmaire and Xylotrechua tmei Lap. et Oory; India; 
bore in bast and sapwood. 

BrachyrhinldaB. 

Astycus lateralis Fabricius; India. Mylloeerus viridanUs Fabricius; India; a serious defoliator. MfUo- 
cerua carinirostris Marshall and M. discolor variegatus Boheman; India. Cjfrtepistomus pannotus 
Marshall; India; a defoliator as an adult. 

LEPIDOPTERA. 
Cofidde. 

Cossus cadarnbe: India; bores in wood of lopped trees. Duomiius ceramictts; India; bores is wood and 

is very destructive. 

Stebbing, E. p. Indian Forest Insects, Coleoptera, 1914. 

Stebbing, E. p. A Manual of Forest Zoology for India> 1908. 
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4; NkotrdM mdanum Unnaaui. 

(Timber Beetle. (Sdemeridee; Coleoptera.) 

Hoat: Bores in wharf timber, creoeoted sad untreated piling, paving blocks, and 

pine flooring. 

Injury: Reported aa doing considerable damage at Auckland, New Zealand, 

Dueription: Beetle 12 mm. long, elongate, Hubdepreaaed, brownish yellow or red- 

di«h, with yellowish pnbeecence; dilated aides ot thorax, femora, tibis, and tips of 

elytra blue or blackish. Pupa 16 mm. long, creamy colored, with two median and 

two lateral protuberances on apical segment. Larva 24 mm. long, cylindrical, tapering 

toward apex; creamy colored, front of head light brown; mandibles black ; legsshort; 

third and fourth abdominal segments swollen beneath and with two protuberances 

each; ninth abdomi- 



what bent, with 
transverse fissure at 
apex. 

Dulribufton: Eu- 
rope, introduced 
into New Zealand, 
Eastern United 
States. 

BaowN, T. Tenth 
Rept. New Zea- 
land Dept.Agric, 
1902, pp. 460-463, 
figs. 1-7. 

TIHOTHT. 

(Phleum pratente 

F^. 101.— Tobaooo vhlM By (Altgrodtt ta/aci): 1, pupa case, dorsal view; 2, LiniUBUS. Family 
pupa case, ventral view; 2a, larval leg; 3, more mature pupa ease, dorsal Graminece.) 

Tlew; 4. adult mole; 4a, male anCenna and eye; ib, tip at laraus; 1c, tip of 

male abdomen. (Targlonl-Touetil.) This grass is a na- 

tive of Europe now 
extenaively cultivated in America for hay. A discuBsion of its insect pesta will be 
found under Grains and Grasses. 

TOBACCO. 
(Nicoiiana tabactnn Liomeus. Family Solanacete.) 
Tobacco is grown in many parts of the world and is a very important article of 
commerce in various forms. Commercial importations generally consist of manufac- 
tured products, loose leaf, stem, and seed. The greatest dangers lie in the manu- 
factured products and loose-leaf tobacco. There are at present no quarantine re- 
strictions on tobacco. The tobacco plant has many very important enemies in for- 
eign countries, which are not extremely likely to enter the country in connection 
with tobacco shipments, but which should be guarded against. Many of these 
important insects are listed to assist in the work of identification. 

A. BETTEB KNOWN TOBAfM^O INSECTS UKBLT TO BE IMFOBTBD. 

AlgyrodMspp. 

(Tobacco White Flies. Aleyiodidffi; Hemiptera.) 
SpecUt: A. tabaei Gennadios; Greece; tobacco. (See textfig. 101.) ^ TriaUuroda 
Mporortontm Westwood, cosmopolitan; many hosts. 
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Injury: Suck juices from foliage; injure value of tobacco leaf. 
Description: Adults tiny white flies. 

KiRKALDY, G. W. Hawaii Bd. Comm. Agr. and Forestry, Bull. 2. 

Tabgioni-Tozzetti, Ad. Animali ed Insetti del Tabacco, 1891, pp. 246-249, fig. 86. 

Catonuna tabad Ou^rin-Meneville. 

(Tobacco Beetles. Anobiidse; Coleoptera.) 

Hosts: Stored products. 
Injury: Attacks dried tobacco. 

Description and biology: Adult beetle ovate-discoidal, convex, brown, covered with 
whitish pubescence, about 5 mm. long. Larva similar to that of Lasiodermd. 
Distribution: Europe. 

Tabgioni-Tozzetti, Ad. Animali ed Insetti del Tabacco, 1891, pp. 92, 93. 

Agxlotes llneatus Lixmeus. 
(Tobacco Wireworm. Elateridae; Coleoptera.) 

Hosts: Tobacco, grain, potatoes, beets, peas, clover, cabbage, hops, com, carrots, 
lettuce, peach, etc. 

Injury: Larvae tunnel the roots and sometimes steins. 

Description and biology: Adult a snapping beetle 7-8 mm. long, brown with grlseous 
pubescence; second and fourth elytral Intervals blackish; antennae, anterior maigin, 
and posterior angles of prothorax reddish brown. LarvsR elongate, chitinous wire- 
worms; feed in the roots and stems of plants and cause much damage. 

Distribution: Europe', Asia, Africa. 

Tabgioni-Tozzetti, Ad. Animali ed Insetti del Tabacco, 1891, p. 81, figs. 30, 31. 
SoBAUEB . P . Handbuch der Pflanzenkrankheiten, 3d ed . , 1913 , vol . 3 , p . 482 , fig . 295c . 

Agxlotes pllosus Locordaire. 
(Tobacco Wireworm. Elateridae; Coleoptera.) 

Host: Tobacco. 

Injury: Larvae tunnel the plants. 

Description and biology: Adult a snapping beetle, black, 12-14 mm. long. Larva 25 
mm. long, chitinous, wireworm, feeds in the roots and stems. 
Distribution: Bessarabia, Portugal. 

LiNDEMAN, K. VON. Die Schadlichsten Insekten des Tabak in Bessarabia, 1888, 

Moscou. 
Tabgioni-Tozzetti, Ad. Animali ed Insetti del Tabacco, 1891, p. 82. 

Athous nlger Linnseus. 
(Tobacco Wireworm. Elateridae; Coleoptera.) 

Hosts: Tobacco, beets. 

Injury: Larvae tunnel the plants. 

Description and biology: . dultj snapping beetle, shining black with cinereous 
pubescence; length 11-12 mm. Larva 18-20 mm. long; a wireworm which feeds in 
the roots of tobacco and other plants. 

Distribution: Europe. 

LiNDEMAN, K. VON. Die Schadlichsten Insekten des Tabak in Bessarabia, 1888, 

Moscou. 
Tabgioni-Tozzetti, Ad. Animali ed Insetti del Tabacco, p. 79. 
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Gnorimosclieina hellopa Low. 
(Tobacco Stem Borer. Gelechiidse; Lepidoptera.) 

Host: Tobacco. 

Injury: Very inj urious as a stem borer. Stems having swell ings should be destroyed. 

Description and biology: Adult moth small and brown with narrow (singed wings. 
Pupa stage is spent in stem. Larvae caterpillar bores into the leaf stem and bores 
downward in the stalk, causing a swelling to appear in two or three weeks. In cold 
weather this stage lasts 6 to 10 weeks. Eggs deposited singly upon leaves, stems, and 
stalks, usually upon the lower side of leaves or stems. In cold weather this stage 
lasts 2 or 3 weeks. Warm weather reduces the development from about a third to a 
half. (See plate XLvn.) 

Distribution: Australia, Ceylon, India. 

MaxwbiiL-Lbphoy, H. F. Indian Insect Pests, 1906, Calcutta. 
Basu, S. K., and Dutt, H. L. Crop Pest Handbook for Behar and Orissa, 1913. 
Bept. Agr. Behar and Orissa, Calcutta. Leaflet 53, PI. 36. 

^Phytomyza affinis FaUen (nlgricomls Macquart). 
(Marguerite fly. Agromyzidse; Diptera.) 

Hosts: Tobacco, Cineraria, Cosmos, Helianthus, Geranium^ Dahlia^ Chrysanthemum, 
marigold, nasturtium, lettuce, celery, carrot, parsnip, pea, cape weed, dandelion, etc. 

Injury: Mines the leaves, destroying their value for high-grade products. Might 
be distributed in celery or tobacco. 

Description and biology: Adult fly very tiny. Pupa is formed in leaf mine. Laroa 
tunnels the leaf. Egg laid on under surface. 

Distribution: Tasmania, New Zealand, Australia, Europe, United States. 

Lea, a. M. Insect and Fungous Pests of the Orchard and Farm, Hobart, Tasmania, 
pp. 81-84. 

B. OTHER IMPORTANT TOBACCO INSECTS. 

ORTHOPTERA. 
GTylUdie and Locustldie. 

Acridium migrtUorium Fieber, and Anisolabris maritima Fieber; Europe. 

Atractomorpha crentUata FBibricivLs; JjidiA. 

Brachytrypes achatinus Stoll; Asia. 

Caioptentts italicus Burmeister; Mediterranean Regions. 

Chrotogoniis trachypterui Blanchard; India. 

LtKUSta, viridissima Fabricius; Europe, Asia, Africa. 

PaehytiAS sukicoUia; Transvaal. 

GryUotalpidie. 

OryUotalpa gryUotalpa L. (vulgaris Latreille); Europe. 
OryUotalpa africana Pal. B.; widcfly distributed. 
Schizodactylus monstrosus Drury; Asia. 

HEMIPTERA. 
MIrldse <Capsld»). 

QaUobeUicus craasicornis Distant; India. 

Lygaeldffi. 

Cymnus tabaci Matsumura; Formosa. 
Nysius minor Distant; India. 

PentatomidsB. 

Nezara viridtUa liiunabus; Transvaal. 

COLEOPTERA. 
ScarabffildsB* 

Adoretw umbrosus Fabricius; Hawaii: feeds on leaves. 

MeMorUha vulgaris Fabricius of Europe; M. rufipes Herbst of Europe, Asia, Africa; M. tenebrosus 
Kiesenwetter, M. niger Fabricius; and M. castaniptes Paykull; breed at roots of tobacco. 
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Otlonla lugaMi Voat; Europe; breeds In Mnder bark above the Erouod, causing raddenlng ol plant. 

(See text 6g. ua.) 
PcntndoB puTKtolul Elrby; Europe; AMc^ larva destructive to roots. 
OisOrnafanala Poda; Italy; damages leaves. 



Blapi vtuermttta LatreUle; Italy. 

Kiit«AIra laJaaUi Bolienian; lavs. (See Sugar OBne.) 

OimeeepMum Inltrmedium Flsohei; BsssBralila; nausea stunted growtb by borlog. 

Oonocephaium aciitanffulum FaJrm&iro; Java; 
I borsslastslkn; O. Ippntrum) puMlam Pab- 

■^ rldus; Europe; borer. 

4 PedinaifemarBlU Uulsaut; Bessarabia. 




CUonai punclhiivtTli Oermar; Europe. (Sea 



Fig. 102.— Tobacoa beetle ( Celoaia lufUbrii). 



Vtcro mlnuenofa; Cuba, leaf r 
Pltula ffamma Xilmueus; Euri 
ProimtolUumFabrldus; Asl 
Spoioptera maarilia Bolsduva 
fl«,ia9.) 



NoctoldB. 

A gntlilrui HObner ol Europe,^ , stgettim Scbif- 
lermllter(see text Bg. 103) ol Europe, ^ mmcM 
lacUnai Cr.of Asia (see text f^. 104), ^.nurarei 
olAsla,^. Ifnwis Fabrlcdus ol India and Oy- 

Laphygma recluaa; Orient. 

CiUOridca peUlgtra Scblflenniller, and C. anvUa 
Quintei India. 

Evsoa iptni/tT' HUbner; Europe, Asia, Africa. 

Jfamatra hrattka liniueus and M. oMeoliyi 
HUboer; Italy. 
er on tomato, tobacco, and eggplant. 
), and 2*. argenOfera: Tasmania. 
Africa, Australia. (9ee text fig. IDS.) 
md IVipAjcRapranuta Llnnseus; very wideiydlatrlbuted, (Seeteil 



F^. 103.— Tobacco cu 



. (TargfoDi-Toiiettl.) 
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TODDT PALH. 

(PAontiz tylvatru. Family Psltoaces.) 

A palia much cultivated in India for its sap, which yields sugar and "toddy." 
(See PalmB.) 

TOMATO. 

{Lyeopeniewn amitntum. FamUy SolanaceK.) 

The much-prized garden fruit grown very exteiudvely in thia country. 

A. BETTEB KNOWN TOMATO INBKCTB LIKELY TO BE IHPOBTBD. 

DHlantba noclta Le&. 
(Tomato Weevil. Curculionid»; Coleoptera.) 
HotU Tomato, potato, and other vegetable plants. 

Injury: Larvie and adulta feed on 

and deatroy the plants. They are 
nocturnal feeders, Mding in the soil 
by day. 

Deteriplion: Weevil elongate, about 
12 mm. long, brown with black 
dote. Larva pea green in color. 
Pupate* in cell in soil. 

Dittribttticm: Australia. 
Frbi^ch, C. Handbook Destructive 
losecte Victoria, pt. 5, 1911, pp. 
40-43, pi. 105. 
Fhbnch, C. Joum. Dep. Agr. Vic- rig. IM.-TDbMOD cntwwm anweta lactftua): Adult. 
toria, pp. 12, 13, Dec., 1913. (llsxwell-Lefro?-) 

Lancbna splcndlda. 

(Metallic Tomato Fly. Trypetidse; Diptera.) 

HosU: Tomato, potato, e^'^^t, other Solanacete. 

Injury: Breeds in fruit, attacUng perfectly healthy tomatoes. 

Daeription: Fly, metallic blu- 
ish green or dark bronze green, 
wings smoky pink, head and legs 
black, body tapering, eyes large 
and prominent, 

Ditlribution: New Zealand, 
Australia, Pacific Islands. 



LEPIDOPTEBA, 




meromima oOcia: Cuba; iBsf roller on tomalo, tobacco, and eggplant. 

TryjfetUK. 

DaiMi cucurbfte Coquillett; India, CeyloD, BairBil; Btlacka trult. (Sm 
Centtili cajAUxta Wiedemann; attacks (lUlt. (Bee Fruit.) 
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TQCNi. 

(Cedrela loona, etc. Family Meliacese.) 

Tall ornamental trees of the Tropics; some species cultivated in Caliiomia and the 
GuU States. 

AM INSBCT INIVBIOII3 TO TOON. 

LEPIDOPTERA. 
B||J^^^nta nAuUa Uooie; India; boiea In (lowers, buds, [riilt, and twigs ot tooD {CrdrUa (own). 
Stibbiho, E. p. a Usniial ol Forest Zoology lor India, UOB. 

TBOPICAL ALMOND. 

(Termiyialia spp. Family Combretacete.) 
Tropical plants, chiefly of the Old World, some of them with edible seed. T. 
eatappa is cultivated in Florida and Porto Rico. 

IHPOBTANT TEBHINALIA INSBCTS. 

THYSANOPTEBA. 

HtHefiolSflpj rubraciiKliu Oiard; West Indiea, Ceylon, Uganda, Florida. (See Aiocado.) 

COLEOFTERA. 
Boattyelildn. 

SinmiiJim crauum Lesne; India; borea in wood ol Tinnlnalla lanualoia, T. chtbiila. 

Sttuatlini anali Lsene: India; bons; 
in wood of Termiitalia ftcUerici. 



Buprcatldc 

PitiojiUTavlTldaraKtmmsiDs; Indlt; 
bores In wood of Termitmlia Uf- 



Cvnmbjtldffi. 

^dlrilUci lioloiericia Fabricius; In< 
botes in wood of Ttrmlnalis 



in wood of Tirminaiia lotnentfua. 

DIFTEKA. 
TiypetldBi. 

CerolKft enpfioM Wiodemann; attacks TirmiBola eatappa. (3e« Fruit.) 
Stebbiko, E. p. Indian Forest Insects, Coleoptera, 1914. 

TVBNIP; BVTABA6A. 

{Braseica rapa, Brasska campegtrii. Family Cruciterse.) 
These root crops will bear watching for root pesta. 

IMPOBTANT TCBNIF INSBCTS. 

Mei^Mhes nneiu Fabrlclus. 
(Turnip Flower Beetle, Nitidulidse; Coleoptera.) 
Hosts: Turnip, rape, cabbage, and other crucitera. 

InJMTy: Does considerable damage to the buds and floweis, causing stunted and 
shriveled appearance. 
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Description and biology: Adult metallic green, sometimes with a bluish shimmer; 
sides parallel, head and apex rounded, legs dark brown; fore tibiae lighter, small 
extemaUy saw-toothed; body 2-2.5 mm. long, 1.5-2 mm. broad. Larva yellowish 
w^hite, head dark; mandibles with darker apex and a double row of short teeth; length 
4.5 mm. During the first week in June the beetles may be found in numbers in 
blossoms, apparently feeding on the pollen. The eggs are deposited within the 
unopened buds. The larvee feed in the buds and flowers and cause stunting and 
shriveling. Pupation takes place in earthen cells. 

Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 474, figs. 

288-289. 
Ormerod, E. a. Fifteenth Report Injurious Insects, London 1892, p. 96, fig. (adult). 

Trlchoe«ra htemalis. 

(Winter Turnip Gnat. Mycetophilidse; Diptera.) 

Hosts: Turnip, cabbage. 

Injury: Is found in connection with injury to roots of these crops, especially where 
a fimgus disease known as **club," "anbury," etc., is present. There is a possibility 
that the gnat might be concerned in the spread of the fimgus. 

Distribution: England. 

Ormerod, E. A. Sixteenth Rept. Injiuious Insects, 1892, pp. 147, 148. 

Athaila splnarum Fabricius. 
(Turnip Sawfly. Tenthredinidse; Hymenoptera.) 

Hosts Crucifers, turnips, beets, etc. • 

Injury: Defoliates. 

Biology: Eggs laid in the leaves. Larvx feed on the leaves. Pupates in earthen 
cocoon. 

Jablonowski. Tier. Feinde d. Zuckerrube, pp. 298-303, fig. 60. 

TIBUBNUM. 

{Viburnum spp. Family Caprifoliacese.) 

Ornamental shrubs, including the black haw, the snowball, laurustinus, and many 
other desirable garden plants. They occur in America, Europe, Africa, Asia, and 
Java. 

IMPORTANT VIBURNUM INSECTS. 

HEMIPTERA. 
Coccidfle: 

Armored— 

:!^A9pidUHu8 {Cfhrysomphaius) persea Comstock; Mexico, England (Kew Gardens), Florida. 

Atpidiottu apmosus Comstock; Italy; Viburnum Unut. 

CMonaspis solids Linnseus; Europe. 

Parlatoria myrtus Maskell; South Australia. 

CJUonapsis (Phenacaspis) eugenix Maskell; Australia, China, Japan, Ceylon, Hawaii. 
Unarmored— 
^Lkhtensia mbumi Signoret; France, England, Wales, Massachusetts. 

Pstudocoecus vibumi Signoret; France, Maritime Alps. 

SoUnoeoceiM muratat KuwajoA; Japan. 

WALNUT AND BUTTERNUT. 

( Juglans spp . Family Juglandacese . ) 

Hardy nut-bearing trees of Europe, Asia, and America. The nuts are all edible. 
The trees are valuable for shade and the wood is very valuable for furniture. The 
husks of the nuts are sometimes used for medicinal purposes or for tanning. 
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IMPORTANT WALNUT INSBCTS. 

HEMIPTERA. 
CoceMsB. 

Armored— 

Atpidiotu* (Duupidiotut) juglandu CoIt^; Spain; Juglaru regia. 

DUupu leperii Slgaoret; Eutoim; Juglant dnerea^ J. regia, 
Unarmored— 

LeeanHtn corpU LizmsBus; Juglaru nigra, J. regia. 

COLEOPTERA. 
OrambyeldaD. 

Oerambifx eerdo LinnsBus; Europe; bores in wood. (See Oak.) 

Oberea Unearit Linnsos; Eutoim; bores in pith of nursery stock. (See Rizfn ) 

Saperda aealarii Linnseos; Europe; bores in wood and bark. 

Ciueiilionldse. 

Magdalis carbonaria Linnaeus; Europe; bores in trunks. (See Birch.) 
AJdiet porreairoetris Marshall; India; breeds in nuts of Juglaru regia. 

LEPIDOPTERA. 
Cossidse. 

C0MU8 catttu Linnaeus; goat moth; Europe; bores in wood. (See Willow.) 

Tortrieidse. 

Laspevresia splendana Hdbner; Europe. (See Chestnut.) 
Laepejfretia grotaana Haworth; Europe. (See Beech.) 
LatpegreHa amplana Hfibner; Europe. (See Hasel.) 

SoBAXTEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3 
NtssuN, O. Leitf^en der Forstinsektenkunde, Sd ed., 1913. 
Stebbino, £. P. Indian Forest Insects, Coleoptera, 1914. 

WATERCRESS. 

(Roripa nasturtium.) 
A hardy market crop grown in moist soil, ditches, and water courses. 

AN IMPORTANT WATERCRESS INSECT. 

Llmnoplillus ilavteomis Fabricius. 
(Watercress Caddis Worm. Limnophilldae; Trichoptera). 

Hosts: Water cress, Lemna. 

Injury: The larvae feed on the leaves. 

Biology: The larvae are concealed in cases and live under water. The eggs are laid 
in gelatinous masses and are sometimes retained for a while at the extremity of the 
female's body, but are finally attached to some aquatic plant. 

Distribution: England. 

SoRAUER, P. Handbuch der Pflanzenkrankhelten, 3d ed., 1913, vol. 3, p. 236. 

WATERMELON. 

See Cucurbits. 

WHEAT; EBOfER; SPELT. 

{Triticum sativum Lam. and IHticum spp. Family Graminese.) 

Wheat is grown in many parts of the world and is a standard article of commerce. 
The principal manner in which its insect enemies may be transported is in shipments 
of the grain, although the occasional use of straw in packing would be liable to intro- 
duce 0tem-infesting insects. The greater part of the world's wheat crop is grown in 
Europe. For full treatment of its insect pests see Grains and grasses. 
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mixow. 

(Salts app. Family Salicacen.) 
Important treea along waterways in Europe and America. The wood ia used in 
the maDufacture ot gnnpowdw and for many other purpoaea. Certain apedea are 
cultivated for materiala with which to manufacture baaketa. 

A. BBiriB KNOWN WIUXIW INSBCTB UKU.T TO Bl DIPOBTBD. 
Craplilodeta aniata Uusli. 
(Willow Leaf Beetle. Chryaomelidie; Coleoptera.) 
Ho*U: Willow, Populuj lauri/blta, P. alba. 
Injury: Feeds on foliage. 
DUtribution: Throughout Europe. 

PbTUodtda spp. 

(Willow Leaf Beetlee. ChryeomelidK; Coleoptera.) 

Specie*: P. viUlKnat Linnteua; Europe, Connecticut (introduced); willows {Salix 

jmrparta, etc.), poplar. P. milgatitiinui LiuDRua; Europe; willows {Salix vtmt- 

Tiolu, etc.). P. IQiiali* SuSrian.; 

Europe; willow. 

Injury: Feed on foliage in adult 
and larval atagea. 

SoRAUBB, P. Handbuch der Pflan- 
zenkrankheiten, 3d ed., 1913, vol. 
3, p. 518. 

CoMus eosnu Linimu. 

(GoatMoth. CoBsidie;Lepidopfer8.) 

Bottt: Willow, poplar, alder, elm, 

oak, birch, linden, walnut, scotch 

pine, ash, beech, maple. 

Injury: Bores in trees tti the heart- 
wood. Very serious, kills many 

Deteription arid bioktgrf. — Adall, 
male wing expanse 68-75 mm., fe- 
male 75-90 mm. ; stout and clumsy, 
clothed with dense gray hairs, fore- 
wings dark gray and brown, with 
dusky transverse streaks; hind 
wings ashy gray to grayish brown 
with some indistinct brown marks; 

.n«,««.t™g,,dwiU.g»y. Occ™, ">■--"• ■-~».<°S~tr""™-''°'"' 
June and July and flies at dusk. 

Pupa, rich brown in color, with three rings ot spines around abdomen. Pupation 
occurs in larval galleries; requirea about a month. Larva, length 75-100 nun., 
dirty ocher-yellow, with broad, median dorsal, mahogany-red sttipe; head blackish 
brown two deep-brown spots on flret thoracic segment. Larval period about 3 
years; tunnel in wood, occasionally leave trees. Egge, brown, round, convex above, 
flattened below, ribbed; deposited in groups ot 15 to 50 in crevices of bark; each 
female deposita 200 to 300 eggs, which hatch in about 10 days. (See text fig. 107.) 

Distribution: Europe, Syria, Korea, North Africa. 
Theobald, F. V. Insect Pesta of Fruit, 1909, p. 42. 

SoRATTER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 322. 
NiJsBUN, Otto. Leitiaden der Forstinsektenkunde, 2d ed,, 1913, p. 32J, fig. 272. 
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RhaMophaga spp. 
(Willow Gall Midge. Itonididse [Cecidomyiidfle]; Diptera.) 

Species: R. nielsonii Kieffer; Denmark; willow. R. saliciperda Dufour; Europe; 
willow; Populus alba, R. salids Schrk.; Europe; Salix purpurea. 

Injury: Bore in wood and form gall-like formations. 

Description and biology: R, nielsonii with head and th<»:ax beneath jrellowish red, 
thorax dark brown above; abdomen red; length 3 mm. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 456, 457, 

fig. 277. 

B. OTHER IMPORTANT WILLOW INSECTS. 

ACARINA. 
ErtophytdflB. 

Eriophyet tetanothrix Nalepa, blister mite; England; attacks leaves of Salix caprea. 

HEMIPTERA. 
AphldMUB. 

Laehnut vimindUs Fonsc., plant louse; Germany; attacks shoots of Salix viminalit. 

CoceldaB. 

Armored— 

Atpidiotut ( Targionia) disHneta Leonard!; Europe. 

Cfhionaspis talicis Linnseus; Europe. 
Unarmored— 

Leeanium ciliatum Douglas; Europe. 

Lecanium coryWLixmBsaa; EuroiM. 

PhenacocctLS aeerit Sigaont', Europe. 

Pulvinaria hetiUae liiimsdxsa; Europe. 

COLEOPTERA. 
Anoblidae. 

PHlinutfuseut Oeoflroy; EurojM; bores in dead wood of standing living trees. 

Ptilinut pectinicomis Linnseus; Europe; bores in wood. 

BuprestldaB. 

Agrilus »exguUatu» Brahm., Europe; bores in bark. 
PoeeUonoia variolota Paykull; Europe; bores in bark. 

SearabffildsD. 

AmpMmaUon toUUHalit Linnseus; Europe; larvae attack roots of shoots. 

MdolorUha hippoeasta'ni Falvicius and 3f. mdolorUha Linnseus; Europe; larvse attack roots of seed- 
lings. 

CenunbyeldcB* 

Molestha sarta Solsky; India; bores in trunks of Salix alba and S. babplonica. 

Aromia motchata Linnaeus; Germany; bores in stems and old cuttings. 

Lamia textor Linnseus; Europe; bores in larger cuttings and shoots. 

Oberea ocxUata Linnseus; Europe; bores in pith of twigs and stems. 

Phymatodes lividus Rossi; Germany; particularly injurious to baskets; also, attacks felled trees and 
lumber. 

Saperda eareharias Linnseus, riJiiS. populnea Linnseus; Eurox)e; bore in bark and wood. The latter spe- 
cies occurs on the Pacific coast of the United States. 

Chrysomelidse. 

Hdltica quercetorum Foudr.; Europe; leaf beetle (see Oak); H. ampeUphoffa Gu^n; Europe, Africa 

(see Grape). 
MelasoTna populi Linnseus; India; defoliator on Salix elegant and S. hdbyUmica. 

CurenlionldsB. 

DorjfUymus affinis Paykull, D. agnaihus Boheman, D. dorsalis Herbst, D. macukUut Marsham, D. 

majalia Paykull; Europe; the eggs are laid in the buds in the tall, and the larvse develop in the 

flowers in the spring. 
Orcheites decoratus Germar; Europe; mines the leaves of Salix triandra, S. viriditf S. fragUis, and S. 

purpurea, 
Orchestet populi FAhTioius; Europe; mines the leaves of 5aZix wminaZif, and ^.friatufra. 
3{c Cryptorhynchus lapaOii Linn%us; Europe, easteni United States; breeds in the stems and twigs. 
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LEPIDOPTERA. 
Cossldae. 

:ii^Zeuzera pyrina LinnsBUs; Europe; boras in wood of basket wiUow. (See HorsoKihestnut.) 

Cymbldje* 

Eariaa chtorana Hdbner; Europe; attacks foliage, buds, and shoots of long-leaf willows. 

GeometridsB. 

AnisopUrjfx aeteuiaria Schiflenniller; Europe; feeds on foliage. 
Larentia diliOata Borckh.; Europe; defoliator. 

LaslocampkUe. 

EHogaster lanettria Linnseus and Malaeotoma neuttria Linnseus; Europe; defoliators 
Cfastropaeka fuerdfolia Linnseus; Europe. (See Fruit.) 

Lymantrlldn. 

:it:Eu'procti» chrysorrhaa Linnseus, )|cIryma7Uria monacha Linnseus, :l^Porthetria ditpar Linnseus, :ili:Orgyia 
antiqtM Liimseus, Porthesia aimilis Fuessly, and Stilpnotia talieit Linnseus; Europe; defoliators. (Sea 
Forest defoliators.) 

Seslldae. 

Sesia/ormiecuformit Esp.; Europe; bores in stems and shoots. 

HYMENOPTERA. 
Cimblcldje* 

Cimbex variahUit Klug; Europe; sawfly, attacks leaves. 

PseudoelavHlaria amerinm Linnnseus; a sawfly; Europe; defoliator. 

7HcAio9oma Ittcorum Linnseus; Europe; defoliator. 

TentbiedlnldaB. 

Euura ater Jurine, Pontania tdlieU Christ, and Pteronidea talkii Linnseus; EuroE>e; sawflies . 

DIPTERA. 
ItonldldaB (CecldomyldsB). 

Ceddomyia talidperda Dufour; Europe; breeds in branches of Sdlix friandra, S. alba, S. fragiUi S, 

caprea, and S. purpurea, 

Ceeidomyia talieis Schrank; EuroE>e; breeds in shoots. 

LITERATURE. 

BoBAUEK, P. Handbuch der Pflansenkrankheiten, 3d ed., 1913, vol. 3. 

Nt^ssLiN, O. Leitfaden der Forstinsektenkunde, 2d ed., 1913. * 

Hess, R. Der Forstschutz, 1900, vol. 2. 

Stebbinq, E. p. Indian Forest Insects, Coleoptera, 1914. 

Baboaqu, p. Rassegna Biologica Rincofori Europei, 1883-^7. 

LiNDiNOKB, B. Die Schildlause (Coccidse), 1912. 

YEW. 

( Taxus spp. Family Taxacese.) 

Ornamental evergreen trees or shrubs distributed throughout the northern hemi- 
sphere. The wood is valued for cabinetmaking. In studying the pests of this genus 
reference should also be made to Conifers. 

Eiiopliyes psUaspis Nalepa. 

(Yew Gall Mite. Eriophyidse. Acarina.) 
Host: Yew. 

Injury: Forms gall-like swellings of the buds. Serious injury to hedges. 

Description and biology: Four-legged blister mite, which causes galls by its feeding. 

Especially liable to introduction on nursery stock. 

Distribution: England. 

GiLLANDERs, A. T. Forest Entomology, Edinburgh and London, 1908, p. 26, fig, 25. 
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AhnoBoa gro$9vlarUUa 119 

AcafUhodwits sedUU 73 

Acamholyia €f j r lfcrccgyft oHi 70 

AeaiUh^jfhaMu 9tmtb&rnk ISS 

AearUhopsytherHdi 211 

tfMXffil 211 

AcanthoteeMim'tMieHu 6,36,165 

Acarina 7 

AdierontiaatTOpoa 185 

AthetalfimaetUata « 80 

AcidiaheraeUi 62,164 

AderdadUtma, 33 

jttpfMkn 33,206 

toft 10 nil. ............................. 33 

AenueoderaHkHpemi^ 203 

AeridHtm gmyi wo w m 205 

/teofoonte; 206 

hiavfflfpMcwn 89 

IwMevme *. 205 

nti^nUotiwn 215 

ptregifvium 89 

roaeum 205 

mednetum 205 

zthntneri 205 

Acridccephala hbMata 195 

A eroeimu aeeentifar 59 

Aenmffdaaeeris 40 

Ad^hcera modetta 212 

Adoretus umbrosus 50, 50, 90, 181, 191, 207,215 

tennimaeulatus 50, 59, 90, 191 . 210 

A40XU8 obscuri/tg 6 

Mnaria lettiH 190 

JBolesthet holosmcea 193,218 

Mrto 96,171,181,222 

JBolta idttatw 207 

AE notes notabHis 195 

AgeUutiea alni 12,46 

Agrilua angvstuluf 39, 134, 153 

betuleti 73 

Mguttatits 39,153 

dongatw 39,163 

8exguttatu9 181, 222 

ainwatu 5,169 

9UbauratU8 134,153 

viridis . 12, 39, 46, 73, 131, 141, 148, 150, 181, 192 

A griot$9 atenimua 68, 1 63 

formoaanus 207 

lineatui 43, 49, 51, 68, 

85, 126, 137, 140, 153, 165, 166, 184, 214 

obteurus 68, 153 

paosus 214 

Boechari 207 

taUSmenais 207 

Affromvzafabalia 38 

frontalis 136 

27812—18 15 
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Afrompzamawn 26,M 

fhmeoH 37 

Hmplet 28,29 

A^otitsp 6 

*dkUeaia 2t0 

exOanuiHsnU 44 

inttrjeeHenh 208 

pUeta 44 

Mttda 210 

aef^etwn 44,70,216 

tplna 185 

trUiei 76 

tna 216 

ffeatigialia 70 

ppailon 8,14 

Ahermeslevts 9 

punetatua 59 

aerdtneuUUfu 9 

AUiuaactdptua Itt 

AMdeaporrectiro$tria 220 

Keniau 103 

Alder bud moth (see CtiUopfunufnacedineUa), 

Alewrooanthua *Mogtumi 66 

Aleurodieua eeeota 34, 109, 132, 139 

deatrwstor «. 169 

A leuToMma hmgieorrUa 207 

olivinua 136 

A leurothrixua porteri 56 

Aleyrodea spp 213 

laetea 207 

tabaci , 218 

Aleyrodids 7 

Alfalia gall midge (see Aaj^ondylia mtki). 
leaf weevil (see Hpperamwina). 
weevil of Europe (see Hypera poatka). 

Aloha ipomax 210 

Amar caterpillar (see VxrachoUiinsocratea). 

Amatiaaa conaorta 211 

Ambrosia beetles (see Aniaandrua spp.; Xyl- 
oterua spp.). 

A morbia emigmtella 210 

AmpkimaUon aolatitialia 39, 73, 137, 181, 222 

Amaaeta laetinea 216,217 

Hneola 216 

moorei < . 216 

Anagnia aplendena 206 

AnaatreplM aciduaa (see Anaatrepha fratercu- 
lua). 

fraterculua 60 , 

64, 94, 100, 113, 132, 147, 164, 170, 180 

ludens 60, 114, 132, 167, 180, 194 

peruviana 114 

serpentina 132 

Anaxiphibs palliduliks 205 

225 
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AndracahipuneUUa 212 

AnerattiadUfUeaa 208 

boteOa 126 

Angoumols grain moth (see Sitotroga cereal' 

eOa). 
AnUandnu dispar. 12, 40, 46, 54, 137, 138, 148, 154, 171 

AnisolaMa maritima 215 

AnitopUrpx xtcularia 12, 

34, 46, 105, 134, 138, 154, 170, 179, 192, 228 
Annona fruit fly (see CentUU anoiur). 

AnomaiaKnea 46,207 

qrandii 12 

vUU 127,190 

Anomailocoeeua cremtuUtgattri 102 

Anonatpe»ii»hengaUaa 98 

Afioplut vUMtaris 46 

AnOioxia 09miutoni 73 

([uadripunciata 68 

AfUhomyia radicum 50,187 

Anthonomus druparum 179 

grandit 87 

irwurvus 23 

pedkulariut 28,170 

pomorum 18,170 

PVri 23,170 

reetirostris 174 

rubi 47,197 

tpinotus 170 

vettUus 87 

AfUhorea tupenUa 63 

AfUieyra combutta 208 

ArUontna eraicii 33 

tocitUis 33 

Aonidia (see AspitUottu [Aonidia]). 
AmiidkUa (see Aspidiotu* [AonidieUd]), 

ApatemolU , 67 

nwnachus 30, 56, 63, 166, 179 

Aphanistkhus cofuan(fuineu8 199 

A j^rattatia ptetinatx 67 

Aphis avenx 5 

brasHex 5 

ffostypii 5 

rumkit 5,43 

Apiomorpha atUnwUa 98 

bdrurkni 98 

calyciTM 98 

eonka 98 

duplex 98 

eUipsoidtdis 98 

floralis 98 

helmsii 98 

karschi 98 

maliformis 98 

minor 98 

munUa 99 

ovkola 99 

ovkoloides 99 

pedunculata 99 

pharetrata 99 

pileata 99 

pomi/ormis 99 

ruffosa 99 

sessiUs 99 

shanH 99 

strombyloia 99 

thorrUoni 99 

umbeUata '. 99 
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Apiomorpha umalit 99 

variabiUa 99 

ApUm armiptB 87 

mailott 14 

ten/lie 14 

xanthottylum 87 

Apodenu eorjfU 12,39,46 

Apoffonia dedtruetor 199 

ritsemx 199 

Apple blossom weevil (see AtUhotwmiu pomo- 
rum). 
borer (see Coanu trisUs), 
clearwlng (see 8e»ia myopmformig). 
ermine moth (see Hyponomeuta ma- 

UneUut). 
gum borer (see Bimiafemoralis). 
moth (see Argyretthia conjugeUa). 
pith moth (see BUutodacna putripen- 

nella). 
psylla (see PsyUa maU), 
root borer (see Leptops hopei), 
sawfly (see Hoplocampa tettudinea). 
stem piercer (see Magdalis baridcomis). 
tree borer (see Rhizopertha colkaria). 
Apricot scale (see Epiditupia pyricoia). 

A priorta dnerea 150 

germari -. 150 

Aradua dnnamomeus 73 

ArsBceru9 fudeuUOM 6,55,84,91 

A rge rosse 192 

Argentine potato weevil (see Rhigopsidius 
tueumanua). 

Argyredhia conjugeUa 6,20,149,180 

ephippeUa 134,175 

fundetta 70 

iUuminateUa 82 

UnigateOa 83,84 

nitidaOa 132,175 

Argyropioce iUepida 11 

Army wotm (see CirphiB unipuneta). 

Army worms 8 

Aroasoerua 208 

Aromia moachata 222 

Aacelia atUnuata 09 

eehiniformia 99 

prxmoUia 99 

achraderi 99 

Ash gall mite (see Eriophyea fraxini). 

A aiphum tremuUe 181 

Asparagus fly (see Platyparxa pcxiloptera). 
leaf beetles (see Crioeeria spp.)« 
miners (see Agromyza spp.)« 

AaphoTUlylia miki 15,16 

A apidiotua akUua 98 

britanrUeua 5,35 

eameUix S 

oonfuaua 98 

deatructor 1*3 

fiaaidena piurtdevUatua 162 

maderenaia 139 

minimua 152 

pangoenaia 162 

pectinatua 16^ 

pemkioaiu 5 

peraearum 30 

rapax (see ^. camellias). 

apinoaua 162,219 
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A 8pidioius ^atmanix ...... 9, 98 

toya5aiM«7.^1-.... .\!,. 192 

veHlMM J62 

Aapidiohu (Aonidia) ebeniy .170 

fawn* 3J,7?,1^ 

oka ....;.!.: 156 

planchonioides 102 

pmieola , 72 

A spidiotus (A onidieUa) cocotiphdgiw .,....,,.. . ]102 

miniatx...'. ...... 98 

tvbctUieularit.^ 102 

tfibrubeseeiu 58 

A9pidkiiua(,Chrptompha1u8)albopictu9 58 

alienut 44,158 

an9eL... 102 

dicttfotpermt 5 

pin- 
nuli- 
fera. 58 

JkoB^W 58 

nigropunetaiut, 26, 156 

paulUtut 35 

pedrontformU . 130 
persix 5, 30, 158, 162, 219 

personaiua 30, 

58,93,102,145,156,162 

portorkeMit. 158 

propaimut 162 

seutiformit 30,35, 59, 162 

A»pidiotu8(Dia8pidhlus)african^t 23,24, 

102,160,186 

eoloratw 158 

juglandis 220 

oritntaUa 5,59,162 

ostrexformit.... 5,166,169 

patdvinua 178 

pvri 132,169 

ZOTUOUU 152 

A9p0Uaua(Eva9pfikku9)tabiatarum 130 

AttpidUaua (Bem&erlesia) palmx 162 

aimilUmw 162 

Atpidiotut {Mor(faneUa) longispinal 145 

nuukeJU, 102,146 

Aspidioitu (Odonaapia) barnbusarum 32 

canaliculata 32 

inuHtata 32 

teareta 32 

aacdiarkauUa. 32,206 

Atpidiotu8(P8eudaonidUi)artieulatu8 30, 

59, 63, 102, 130,131, 

146,156,168,162,192 

clavigera., 59,102,146,166 

duplex..., 59,156 

fimbriatua 59 

foasor 130 

obaita 102 

([uadriareolata 9 

ailvattea 102 

teaaeraia 130 

tHMHtiformia 59, 

102, 131, 146; 162 

A apidiotaa (Paeudiaehnaapia) boiorevi. 192 

linearia 162 

longiaaima 146 

AapldtotuaiTargUmkOiifiaeim 9 

• alni 11,152 

btfonnia 5,158 

eaUUtfx 158 
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AapidMua{Targionia)hrom€lia :171 

diaHneia 152,222 

glomerata 206 

aaeehari 206 

vitia 130,152 

Aapidomorpha militaria 210 

aanetxcrueia 212 

Aapidoproehu gigarUetu Ji94 

Aaterokeanium dureum ...., 158 

bambuax 33,206 

barhbuaicola ,33 

eeriferwn 162 

coffesB (^ 

coronaium 33 

epidendri 158 

exiguum 33 

flavoeiUatum 33 

lumiaphaaricum. , 23 

mU 162 

lunceolatum 33 

Wieare 162 

maauii. 38 

miliaria.... 33 

palmx 162 

pudibundum 83 

puatulana 102 

rubroeomatum 33 

aolenophonidea 33 

tenuiaaimum 33 

tumidum 33 

udagamx 33 

uriehi 162 

variojoaum...^ 5,153 

verUnMaum ,., 9 

Aaihenia ppifftueana 70 

Aatycua UUeralia 212 

AthaUa apinarum 44,219 

Athouahirtua... 79 

niger.... , 1 43,214 

aui^uacua 39,134,137,163 

A tomaria linearia 41 

Atradomorpha bedeU 205 

erenulfflta 205,216 

paitiaciTM , 206 

Aulaeaapia cinnamomi , 146 

javanenaia 32 

miranda 93 

A uUuophora olivierei 02, 166 

Austrian alfalfa leaf wee\il (see Hypera melca). 

Autoaticka pelodea 208 

Avocado wee-, il (see HeiUptu UitMri). 

Bactroeera cueurbUx 24,25,38 

tryoni , 24,25, 

34, 38, 60, 93, 114, 142, 147, 167, 187 

zonatua 147 

Balaninua (See CureuUo). 
Bamboo borer (see Dinoderua diatindtta; Etteo- 
aoma paragramma.) 
fruit fly (see Ceratitiaatriata). 
shot-hole borer (see Dinoderua pili' 
frona). 
Banana fruit fly (see Daeuacurvipennia). 

root borer (see CoamopoUieaaordidua). 
Qanded pumpkin beetle (see Aulacophora 
oUvierei), 

Barxw aordidua 6S 

Baria tmorizana 49 
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€9 I 

40 

40 

49 

207 

(TiBlfurdM ...•• 03 

tirtlUnrkea 40 

BarkbwttoB 8 

barer (see LepMtifhu praemortut), 
Tortdz (see LofpefrMls wabciinft). 

Barpwitu$ tquamoiUt 49 

BaaiUanut anUmri 46 

Batoeen dlbofiuebUa 103 

boltduvaU 101 

frenehi 108 

Tvlbra 108 

tUana 146,147 

SiUhyaeia toottnutoni 184 

Bean apbls (see ApMt runOeU), 
fly (see A ^om fza phaseoli). 
leaf 1)eet1e (see Centoma denHeomii). 

roller (see Budamtu proteui). 
pod iMKer (see Marttea testiUaUt). 
stem maggot (see AgromptafabaUt). 

weevils 8 

weevil (see J conObowtflitfesspp.; Mplab- 
H«8pp.; Paehpmerus spp.) 

BedeOia minor 210 

orehUaia 310 

iomnulenuaa 210 

Beedi tortoidd (see Peroneaferrugana). 
tortrix (see Laspeyregia groatana). 
Beet army worm (see Laphygma aigua). 
carrion beetle (see Blitophaga opaea). 
fly or Spinach leaf miner (see Pegomya 

hyoaqfami). 
root weevil (see Cleonua punetiventria). 
tortoise beetle (see Oaaaida nebuloaa). 
worm (see Pluaia gamma). 

BeUppe albigutUUa 212 

Bemiaia giffardi ^ 

Bembeda hyUeiformia 47 

Bibitkever (see Entochira lateralia). 

BimiafemoraUa 98 

Birch blister mite (see Eriophyea rudia), 

twig weevil (see Magdalia earbonaria). 

Biaton hirtariua 110, 111, 179 

pomonariua 110, 164 

auppreaaariua 10, 211 

Bixadua aierricola ,. . 63 

Black alfalfo leaf beetle (see Colaapidema 
atrum). 
scale (see Saiaaetia oleae). 

BUtpa armata 73 

mucronata 216 

Blaatodaena hellerella 20 

putripendla 19 

vinoUntella 19 

Blister beetle (see Epicauta rufidoraum). 

Blitophaga opaea 5,43 

wndata 43 

Blue or hairstreak butterfly (see Lycaena 
baetiea). 

Boarmia crepuactUaria 55, 96 

gemmaria 129, 192 

aelafiaria 194 
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Bon worms (see Biparoptit ea$tanM; Eknios 
ipp.; atotfofetwprtte). 

BoMrfClofMiiienttta 59 

ptunOUUi 3S 

JBoHnncftM espsdMu 53,153 

BcHkynotkreafMnimu 44 

prntettvaitrlt 44 

BatyaeeOmaUB aos 

Braduwyx phuH 74 

BrudayeenualbfiieiUatua 158 

. eorroaua 158 

pradieri 158 

uniatua 158 

Bradiyderesitieanua 46 

ImUanleua 154 

BradiyrMnua (Otiorkynekua sppJ) 65,128 

armadUio 65 

armatua 129 

aaphaUinua 129 

avH/ler 65 

eonuptor 129,167 

egregiua. 65 

fuUo 65 

fuadpia 65 

globtkt 129 

inftatua 65 

irrtiana 65 

jovia 65 

krauerti 65 

laevigfOua 173 

lepidoptenu 65 

liguatiei 44,129,167 

morio.. 65 

muUipunetatua 65 

niger 66 

orbtetOaria 44 

ovatua 6,65 

perdit 66 

pidpea 197 

populeti 129 

raueua 44,129 

aenaitivua 65 

aeptentrionia 65 

aingularia 65,129 

nOoBttM 6,129 

tendrricoaua.:.^ .*. 47,197 

terOlHKtria 129 

triaiia 129 

turea 129 

Braehytrypea ackatimu 14, 215 

Brachyxyatua avbaignatua 52, 68 

Bradl fig borer (see Hettipua boneUi). 

Broad-nosed grain weevil (see OatdopMlua 
latinaatia). 

Bromiua obacurua 127 

viUa... 127 

BforUiapafroggaUi 160 

Broun*8 fruit fly (see Dacua [ Tephritea] xan- 
thoda). 

Brown hard-back beetle (see Phytalua amiihi). 
plum owlet motti (ase XyUnatoda), 

Brown-taU moth {wn^EuproetiaehryaorrhcM). 

Bruehus (see Mylabria spp.)* 

Brush spinner (see Orgyia gdiaMtgntA). 

Bryobiaribia .7. IW 

Bud stinger (see Janua compre$aua). 
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Buff tip moth f see PhaUra hucephdlay, 

Bupditts pinktrifu 66 

BuprettU ffnmetriea 73 

Btetitcut btMm 12,39,46 

BftwruwUmintonu 47 

Gabl»ge aphis (See Aphi9 brasHex). 

gall midge (see Dasfneura bnusiem). 
maggot (see FItaonia trimaaOata). 
midge (see Oontarinia torqtuna). 
webworm (see HtUula miSalii). 
worm (see Pierts moniute). 
Caoao tmit fly (see CeraUUt punctata). 

iiiutti (sMT StfyWMEI^fli tretta) . 
Cadelle (see TenebrUridet mawUaniau). 

Calamity* fuaea. 86 

OataTnoMtu margiiuUus 136 

Qilathusftueipes 81 

Caiendra granaria 6 

linearis 210 

orfza 6 

rugiednts 210 

teutpturata 154 

Calif omla grape rootw(vm (see Ad<oxus ob- 
seuruB). 

Caliroa xthiopt 6 

OaUidiwn aeneum 30,54,153 

vicHaceum 30 

Calocampa exoUta 44 

Oalocorisfuivomacuiatua..: 136 

Oaloptenusitttlicua 215 

OtwutrimeaaruffostttitiatM* SB 

Oamarota flavitanit 125 

Qimponotttsligniperda 11 

Cane grasshopper (see' Atractomorpha erenu- 
lata), 
leafhopper (see PyriUa dberrans). 
root borer (see Poiyoeha saechxtrella). 
sucker moth (see dutnia licus). 

Oanthariifwca 73 

Capnodis indica 73 

miUarit 181 

tenebrionis 110,179 

Capua anguttiorana 24, 131, 170 

Caradrina exigua (see Laphygma). 

CaTdioa>ecu8 umbonatus 131 

(kiTdiopTtorus devastans 207 

formosanus 207 

OtrphoboTus minimus 74 

Carpocapsa (see Laspepesia). 

Carpomyvi pardalina 93 

Caryodorus gonagra 149, 210 

Cassida nebulosa 6, 41, 158 

vittata 44 

Castifloa-bovr^see Imv lt Ki eprosa). 

Castnialicus 34,159,202 

Catalpa scale (see Diaspis pentagona). 

Catarama tabaci :.v.:\ 214 

Caviophilus latinasus 6, 30 

Cecidomyia humtUi 135 

saliciperda 223 

salicis 223 

Celery fly (see Aeidia heraclei). 

leaf tyer (see Phlyctxnia ferrugalis). 

Ceocephalus earns 218 

Cephaleia hypotrttphica 70 

signata 70 

Cephus pygmsBUS 1 26 

Cerambyx eerdo 26, 151, 153, 220 
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Ceranibgx mUes 131 

scopolii i 28,160 

CeratUis anonx 51,94,115,132 

capitata. . . 21, 25, 30, 34, 38, 60, 64, 93, 94, 100, 
103, 115, 116, 126, 131, 132, 133, 140, 142, 147, 
163, 107, 170, 171, 180, 186, 187, 194, 217, 218 

catoirM 68 

gifardl 116,139 

nigerrima 116 

punctata 51,116,126,132,147 

rubivora 116 

silbestrii 116,139 

striata 32 

Ceratopachys variabilis 148 

Cerocoecus ornatus 63 

Ceronema caudata 99 

Ceroplastes actiniformis 162 

campinensis 131 

ceriferus 63, 102 

cistudiformis 30 

denudatus 04 

erithrteus 9 

flcus 102 

gowdeyi 102 

grandis 131 

mimosx 9 

myricx 102, 162 

psidii 131 

quadrilineatus 94,102 

rubens 30, 102, 146, 162, 169, 170 

rusci 102,132,150,156,171,181 

singutaris 131 

theobromae 38 

townsendi percrassus 102 

vinsonii 131,142,146 

vinsonioides 63 

Ceroputo yuccse 94, 102 

Cerostoma parenthesella 40 

Cerotoma denticornis 38 

Cetonia lugubris 216 

Ceutor^ynehus assimilis 187, 188 

contractus 92 

cyanipennis 49 

quadridens 49,188 

raphani 187 

robertii 187 

sulcicollis 49,188 

Chsetoonema basalis 191 

concinna 189 

tibialis 44 

Chsctococcus bambusx 33 

Chxtosticha nana 208 

Chalcoides ehloris 44 

Charagia lignivora 10, 20, 100 

Charlock weevil (see Ceutorhynchus con- 
tractus). 

Chdmaiobia boreata 40, 46, 179 

brumata 24,105,148,154,179 

Chermes abietis 67 

viridis ' 67 

Cherry borer (see Cryptophaga unipunctata). 
bug (see PeUophora pediciUata). 
ermine moth (see Hyponomeuta padel- 

lus). 
fruit moth (see Argyresthia nitUteUa). 
green beetle (see Diphucephala col- 

aspidoides). 
spinner (see Biston hirtarius). 
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Cherry tree case-bearer (see OoUophora ana- 
tipenneUa). 
weevil (see CuretUio een$omin). 
Cbestnnt weevil (see Cureulio eUpkas). 

ChiJoaurkUia 85,189,196,206 

infuKoUUa 206 

simplex 85,120,191,196,203 

ChUmoipis arundinarix 32 

auHriaea 72 

bamfnux 32 

herletei 29 

colemani 32 

dtpretsa 206 

eJonffota . 3^ 

frenchi '. ... '9^ 

graminU '. /. 32 

hfikosani " .. 32 

indap 162 

madiunensi* 206 

manrU 102 

nerii 156 

saceharifolU 206 

talieis 11,26,45,48,95,121, 

141,147,152,181,219,222 

aamoaiia 162 

simplex 32 

striata 25,94,139 

svhstriata 162 

tegaUnsis 206 

vUis 130,146 

ChiofMspis {Phenacaspis) fmpleuri 156 

eoekereUi 162 

dUaUUa 146,162 

eugenise 146,219 

rnqfoloba 131 

natalensis 146 

Chloridea assuUa 216 

cbsoleta 6, 14 

peUigera ,. 216 

Chlorodystis reeUmguiata 20 

Chlorops lineaia 126 

Umiopus 126 

Cholus catUeyx 159 

forhesi 159 

Chortophila eilierura 29, 157 

Chortophila (Pegomya) brassieae 7 

cepetorum 7 

fusdceps 7,38,50 

hyoscyami 7, 42, 158, 196 

Chramesus fflobulus 154 

Chrotoffonus trachypterus 14, 80, 215 

Cfhrysobothris affinis 153 

indica 218 

sexnotata 193 

solieri 73 

Chrysochroa bicolor 50 

fulminans 50 

Chrysolophus speclabilis 10 

Chrysomphalus [see Aspidiotus ( Chrysompha' 
lus)]. 

CHcadula fasciifrons 190,206 

e-notata 190>206 

Cigarette beetle (see Lasioderma serrieome). 

Cimbex fagi 40 

variabUia 13,47,182,223 

Cinnabar moth (see Eucheliajacobess). 
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donusfraxini 27,157 

serophuiarix ...'.. . .... '. 44 

Cirphisleueosticha 85 

utUpuncta (HeSojalHOaf Leueania) 8,208 

Citnis leaf miner (see PhyUoeiUstis dfret^)* 

Cladius pectinicorT^is^. . .» 6 

Clanla crameri » 55^,76,211 

hoimesi , ... .^ . . 211 

varieffota '. '55 , 64 , 211 

CUonus dnereus , , . . . 44 

faseiatus ..':^/. 44 

mendieus ...»,,^ -... 44 

pedestris Ul .,.. 44 

piger ..,.. 44 

punetiventris '.'. , 41,216 

tigrinus 44 

itcrainiensis 44 

Cletus bipunctatus .1... 207 

trigonus 307 

Clinodipiosis equestris 123, 124 

mosdlana 123,126 

Clover leaf weevils (see Hypera spp.). 
root weevils (see Sitona spp.). 

Clysia ambigueOa 129,130 

Clytus floralis 14 

tropietts 153 

Onaphaloerods bifurealis 206 

Cnaphaiodes lapponkus 67 

strabUobius 67 

Cneorhinus albigtUtatus 207 

ptoffkUus 29,51 

Onetkocampa piniwra 71,76 

pityocampa.., 71,76 

processiona 152 

CoooMae 7 

Coeeotryp9s integer. 193 

Coccus acuminatits ' 35,131,146,158 

aeutisHmus 44,146,163 

arundinarix 33 

biamciatiu 170 

hesperidum 59,162,212 

Weri 23 

mangiferx 5,146 

manniparus 211 

marsupialis 94 

minimus 44,158 

viridis 59,63,131,212 

Cochylis (see Clysia ambigueOa). 
Cockchafer (see Melolontha melolontba). 
Coconut leaf-miner beetles (see PnmecoQuea 
spp.). 
leaf moth (see Levuana iridescens), 
palm scale [see Aspidiotus X Chrysom- 
phalus) persex]. 
white fly (see Aleurodicus spp.). 
Codling moth (see LaspeyrefiApemaueOa). 

Coelostema seabrata .1. 183 

spirtator ^ , 10 

Calostamidia assimilis 39 

pilosa 39 

Coepopihagus {see Rhizoglyphus (CoepophOf 

gus)]. 
Coffee beetle (see Xyleborus eoffex). 

bean weevil (see A raecerusfasdctUatua). 
leaf miner (see Leueoptera cofeeUa). 
red spider (see Tetranychus biocukUus). 
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C&labatkriste* saeeharieida 207 

CoUupidea metdttiea 207 

Cbiaipidema atrum 13 

Cbleophora anatipennelia 24, 175 

fuscediiUUa 11 

larkeUa 62 

Iviipenniaa 152 

CbloboffMter guadridefUata 100 

Ooiopha compresta 95 

Oonaiihrtu afflnit 33 

jansotU 193 

Ckmeiuupia an^rxei 5,102 

OonchjfUs epiUnana (see PhdUmia). 

Oonehyloetenia punctata 210 

Confused flour beetle (see Tribottum am' 
ftuum). 

OonkUus laettu 211 

suatfis 211 

Coniferous root weevils (see Braehffrhinut). 
sawfly (see Diprion simile). 
weevils (see MagdalU spp.)* 

Oonogdhet punctiferalU 166 

ContaHniagonitpii 89 

pfcf. 165 

pvriwra 7,170 

tiorquena 49 

trma 7,123 

vitieola a... 131 

Ooptop9biden$ 63 

ftuoa 63 

Ooptosoma crihraria 207 

Coptotermet gutroi 164 

CorsBbut elatus 153 

fatQlafm^ 153 

uiufottM. , 153 

Com fly (see SiphoneUa pumttionit). 
Comer spot (see Orgyia gonottigma), 

OorpmhUet xneiu 43 

OotmophUatabultfen 155 

OomopoUtes sordidua 34,207 

CbBmopterfX pattifaacietta 206 

Oo98Ui eadambe 212 

eosttu 12, 

27, 40, 46, 96, 141. 148, 154, 181. 220, 221 

trittU 19,170,187 

Cotton blister mite (see Erhphyea gottupli). 

boll worm (see Chloridea obsoleta). 

flower bud maggot (see Oontarinia gos' 

iVVii)' * 
stainers (see Dgsdercui spp.)- 
stem borer (see Sj^enoptera negUcta). 
worm (.PndenialUura). 

Cratopus punctum ". 64 

Cratotomua reidi 60 

Crepidodera cottatipennU 50 

aurata 181,221 

OriocepihttH»'tafeia'm8(l) 73 

Crioeerit spp 27 

atparagi 6,27 

duodecimpunctaia 6,27,28 

impreata 103 

merdigera 28 

CnB9U9 teptenMoTuUis (see Nematus). 

Crostotarnu amiferx 52,81 

fairmairei 75,154 

saundersi 194 



Page. 
Cracifer leaf beetles (see PhpUotreta spp.). 

CYyphalut abUtia 69 

boaweUix 69 

deodara 52 

himalayentU 52 

ifUermediua 84 

longifoUa 74 

major. 74 

morinda 81 

pkeae 69 

taUuarhu 69 

ttrohmeperi 79 

Crppriphona oecuUaria 99 

Crpptaapldhtut aonidioides 35 

meditemmeua 139 

Ciyptaspidut nucum 162 

Criptetbaceattu 9 

Crypffiemiehionatpitafrieana 181 

Cryjftinglitia louwhuryi 130 

Crtnftoblabet dliena 206 

gnidiaia 91,129,180 

Crgptocephaiuf pini 73 

Cryptococcuafagi 39 

Cryptophagarubrigfnota 11 

unipttnctata 167,177,179 

Cryptorhfptehtu batatx (see Euscepet). 

brandiH 74 

gmvit (see Stemo^ettts), 

lapaihi 6,12,46,181,222 

mangiferae (see Stemoehetut). 

raja 74 

Crppturgut einereus 74 

puiiOui 69 

CUnofhUofuaraueariK 25 

eucalypH. 99 

Curcuiio^p 154 

amoenut 103 

eeratorum 174 

eUjAas 53 

herbtti 179 

nucum 133,134,154 

ruMdut 179 

Cucurbit fly (see Daeua cueurbUx), 

ladybird beetles (see EpUatkna 

spp.). 
Currant ftnit moth (see Notocdia roiborana), 
gall mite (:<iee Eriophya ribia). 
moth (see Abraxaa grosatilariata), 
shoot borer (see Incurvaria capUeUa). 
webworm (see Thamnonoma wau- 

aria), 
worm (see Pteronidea ribeaH). 
Custard-apple caterpillar (see Anonaepeatia 
bengaUHa), 

Cutwiurms 8 

Cutworms (see Agrotia spp.; Euxoa spp.; 
Feliiaspp.; Peridroma spp.), 

Cylaa brunneua 209 

formicariua 6,209 

Cylloleda 208 

Cymnuatabaci 207,215 

Cypress borers (see Diadoxua spp.). 

CyrUpiatomua pannoaua 212 

Cyrtotrachelua dux 33 

longipea 33 

Cytorhyndiua/rigidua 146 

Dactylopiua coccua 162 
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Doeut aefitaUt S$ 

enettrbto SS^tt^a? 

cwrptpennk 34 

iimtUM 0»,U7,132,147,167 

fenuflneui eQ,«^I00,117,147 

fremkU 117 

oU» Ifi6 

ornaUMthntu 58 

ViM^orm 60,117,136,147 

Vertkx U7,147,167 

iwidtf 118,136,132 

romUmgm 145 

tongentit 146 

(.TepkrU48)xafUKodet.... 118^196,132,148,171 

Ihuuehirahortfaii 194 

mendota 64,212 

miMfia 64,212 

pudfbunda 12,40, 

47, 48,107, 132, 134, 137, 141, 148, 154, 192 

ulenUka 65 

thwaiteti 64,212 

Do9pneuTa oMetiperda 81 

ftroMicas 40,188 

laricis 8t 

pieex 81 

prri -'...- MS 

DmthVfaead moth (see Aekenntia tUropoa). 

Ddphaeodes fKuttUrtx 206 

DdpMm/umoBa 206 

fwtymu 100,206 

graminkola 206 

propinqua 205 

DtUoeephalui donalis 100,206 

Dendroctonu8 mkana 65 

Dendrolimus pini 71 

sibMcus *... 88 

Depressaria depresBtUa 164 

nervoia 51,164 

DermetUsfrUehi 5 

vtUpmtu 6 

Detianiba noeiva 185,217 

DUArotka graminea 85, 155 

LHacrUia obliqua 91 

Diadoxut srphTurtu 64,94 

fcaiarU 64,94 

DidUges ptmper M6 

Diamenufici 103 

Diamond-back moth (see Plutdla maeuHpen- 
nit), 

Diaprepes abbreviatus 30, 

60, 64, 85, 126, 132, 146, 192, 200 
spengleri (see Diaprepes dbbrevia- 

tU8). 

Diapiu capUlatus 154 

fwrtivue 194 

impresstu 154 

mtus. 194 

fudnfueapinattu 194 

DiM*pidiotiui»06 Aspidiotut [Diatpidiotus]), 

DkupUaOaiUka 139 

bromtHix 102 

cataetx 158 

ffennadU 171 

leperU 132,166,220 

olex 156 

pentoffona 5,52, 169, 178 



Page. 
BHaepUpgn «,Mi 

tfmmimu Wt^M^ 

viKi 9S»18,M,lt9 

lamim 5,1(S8 

IHaeinmbut poUtui. 206 

iNtfrcsspp 206 

eaneOa 906 

IhtecilakL 906 

ffflffAffnrfft - ^906 

iMaUlUt 203,208 

IHthmaneiipune^fmiUl M«J4,ai, 

66, 66,t<,12B^ ]62^M^ 167 

Dknnoiropis vattatrto 

Dktjfoplion tfmktf ^. 

DUobaetmUeocephala SylTO 

IHmdffraus vertkol»r. 17,196 

Dimodenu breoit 33 

dittkutus 38,143 

mhtttUu 31,207 

piW9tU 31 

Dhtyetrtt9plendidau.». 76 

DtoOrambui politnt NO 

DiparofMit outoiMa 91 

Dipkueephala aumlMta. 10 

coUupidoidee 172 

JHploeeheTna rohmdieoOe 50 

Diplosia euealfpti 100 

pardlii 100 

IHprUm paUidus 70 

pkU 70 

rufua 70 

simile 6,70 

IHscophora eeliude 208 

Distichoura macUayi 97 

Dciopius margirmtus OS, 153 

Dorytomus affinif 222 

ognttkus 222 

dorsalis 

macuiatus 

majalis 

DoUcus pesUlans 24 

DnatapetoU 208 

Dre pm m «iittf arte 40 

Dreyftuia nuesslini 67 

pkesB 67 

Drosieha masketti 102 

Drugstore beetle (see Sitodrepa pankea). 

DryocaUes alni 12 

axUocraphiu 69 

liewetti 154 

indicus 81 

minor 193 

viOosus 54,1S4 

Dryophilus pusiUus 79, 84 

Duomitus eeramkus 212 

Durra stem borer (see Sesamia cretka). 

D ysdereus spp 88 

aitdrese 86 

anntUiyer 86 

eardifuUis 86 

cinyulatus 86,87 

delauneyi 80 

fnsdatus 80 

ferruOdi 86 

\owatdi 86 
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J>V9dermm imm hrto^^^^ 8» 

nl^ri/fudaAct ...^ M 

pad/Seii««. 86 

m)io«li<» » 

memI»«*»«*..«.«»»««. ...»«. .•««««... 86 

«tt2}er«<MoMM «.... M 

««toreBtu «. (^8t 

JSaricM dUofoaa* ^.. .. 91,323 

dkromalaHa. tt 

/aWa M 

fwivp't* ••••••••• «•> 91 

ivwufofia 87 

VUida 91 

Barly siotb (sm IDWmia rM]ptai]N«rii). 
Sast Alrioaii oottan wmvU (sm iAptftn mn- 

.SdUnocncmfo a^iumieH*. 191,907 

Se O uxafwuirkonJU 60 

BggpIsBt frait borar (see Lmuiinit^ mbo- 

Egyptian eoUoD boll worm (see Eufim iwfa- 
loMa). 
coUoB worm (see FnimUm Htaro). 
Eigfat-tootbed Uvge spmee bwk Imtle (see 
/p« typograpkwf). 

Elapkodei Hfirtmti 10 

EUmtea chioriB 306 

Elm bark beetle (see ScUifku nrallMrlslBv). 
leaf beetle (see OuUmctaa-htMn^y. 
sawfly (see l^daasa ttokmHy, 

Enarmoniapinieola'M 67,70 

rufimUrwm 77,78 

EntoehiralaUnlU »8,316 

Entodeeta pumUi^ 47 

Epaemmia taimuhu 306 

Epepeotu huaiu 60,146 

Spkestia cauteOa 6,163 

OMeOtf 76 

lauknieUa 6 

XpOOtma niifrieana (see Ewoaoma). 
tediOa (see LoBpeyresia). 

Spieauta rufidor9um 43,184 

iihiriea 184 

Epieoanu acacix 9 

EpidiaspUpiricota 6,23,24,121,168,169 

Epilaehiui sp^ 92,183 

argut 92 

ehrftomettna : 92 

dodecaatigma 92,183 

gfttMo^piutnkaa 183 

BS^maeitlata 183 

iS-prntetato 92,183 

phyto 183 

puHUanina 183 

territa 183 

Epi9omtu (Ubimu 207 

EreuneHa fUivittriata 34,163,171,204,206 

muirieUa ; 208 

pfloBOta 208 

Eriocampoidea limacifia 6 

EriocooeHB aeertt 39,147,153 

angtOatut 26 

aroucarte 25 

btuH 48 

oonfutut 99 



Page. 
JMoeoec|» oorlocftM 90,1SI 

cnfU 99 

evLoalj/pti — .. 99 

- /ofioovijeiie*.... 30 

, gramitUa '. 38 

gragarifu, 99 

irregtikaU 99 

lagerttrwmUe 108 

onukH 88 

pdOidua ^ 39 

Picto. 99 

nUhbyi 39 

iflTBtftoWs 99 

aimpUx 99 

apiniffer 99 

tepperi 99 

teaadaitta 99 

EriogaaUr laneama 46,141,164,181,228 

Eriopkgeaspp 173 

aoeSanat.. 138 

fntxlni** 36 

ponioftorar 183 

goaagpH, .......................... 86 

Isavia 11 

larida 83 

macrochdua 147 

- oleivoruf, 5>66 

padi 5,172 

pklaewioptea 6,172 

pini 70 

pailaapia 223 

pyri 6 

qtuidriadua 139 

ribia 118,U9 

THdia 46 

aimiUa 172 

tetanoihrix 222 

HUx Ml 

Hliariua 141 

vermtformia 133 

viUa 6,127 

Erioaov*9 lanuginoaa 96 

fOmi 96 

Emobiua abietinna 73 

(Aietia 79 

anguaticoUia 79 

iongicornia 79 

n^atw 78 

pinL 78 

Ernopanu caucaaicua 141 

fagi 40 

tilix 141 

Eatigmena chinenaia 33 

EUeUa zirukeneUa 166 

Eubaetruasp 73 

Ettcalymnatna brunfelaix 35 

EucarUhua aemiglauca 206 

EucheUtt Jacobean 186 

Euchirua macleayi 153 

Euchloria aubmiaaarn ID 

Ev£oaoma nigrieaina 77 

paragramma 32 

achiatacea 208 

Evdamua proUua 38 

Eumerua atrigatiba 139, 157 
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Eumetopina Itrugeri 206 

EuphUippia oUifina 1% 

Euplexis niyerrima 185 

EuproetU chrywrrhoBa 6, 

40, 107, 132, 137, 148, IM, 181, IIB, 223 

divUa 212 

flavata 208 

flexuota 56 

UUifMda ^02 

minor 208 

JSiipUryx 90lani 184 

Buropean grain moth (see Tinea graneUa). 

thrips (see Haplothrips tri- 
ad). 
hop flea-beetle (see PajfUiodes at- 

ttnwUa). 
pine-shoot moth (see Evetria buo- 
liana). 

EtM:epe» halatx 20B 

Euura aUr 223 

Euxoaradiana 185 

segetU 91 

9pinifera 216 

Euzophera cedreUa — 52,70 

Evaspidiotut [see Aspidiotiu {Evatpidiotut)]. 

EvergutU extimalit 49,87,188 

Evetriasp^ 72 

bwUana 6,70,72 

comaiockiana .72 

dupHana 6,72 

fruttrana 72 

piniwrana 6, 72 

reaineOa 72 

rigidafM 72 

turionatM 6,72 

Feathery-homed yellow-box borer (see Dit- 
Oehocera macleayi). 

FelHasp 6 

Fenwadohmii 6 

Fjg branch borer (see Hyluiwu poreahu). 
moth (see Ephutia eatUeUa). 
stem-borhig beetle (see SvnozyUm suda- 

nieum). 
tree borer (see Batocera boiiditvali). 
Figure-of-S-moth (see Diloba cxriUeoeephala). 
Fiji fly (see Daciu patH/lorx). 

FUippia olex 156 

Fiorinia aeacix 9 

ba mbusx 32 

diaspiformit 32 

grossvUarix 121 

signata 32 

atricta 158 

tenuis 32 

thex 156, 212 

Fir bark tortricid (see Lagpeyresia duplicana). 

bud worm (see Eucosoma nigricana). 
Flatheaded leaf-miner beetle (see Aphanig' 
tichus consanguineus). 
wood borer (see Agrilus viridig). 
Flax capsule worm (see Phalonia epilinana). 
Flea beetle (see PhyUotreta atra). 

Flour beetles 122 

Fluted scale (see Icerya purchasi). 

FonteohniMa fraxini 26 



Page. 
'. Forest defoliators (see MeMonikameiolontha). 

: FreamaeuUeomit 63 

! marmorata .» 63 

Frit fly (see CMoropt lineata; Oscimsfrit). 
! Fruit tree bark beetle (see SeolytuarvgulMtu). 
borer (see Capnodis tenebrionU). 

Fwea»pi» oceaniea 158,162 

CMerueeUaliUeola 6 

teneOa 197 

CfaUobelliciu crasticomk 215 

OaHerocercode* gossypii 91 

Oastropacka quercifolia 24, 111, 132, 170, 179, 223 

Chutrophora henricaria 99 

Oazalina aptartt 154 

: Oeiattorhinnu ewx 205 

Geleehiaatriplieella 41 

dodeeeUa 70 

goatypiena (see Peetfnojai^a). 

inttaUleOa 41 

oeeOatdla 41,42 

OeUmaUhahirta 212 

Oeoeoceua radicum 146 

Oeoiealvcifuga 207 

Oeonomtu pudrinodoitu 64 

Oiant sugar eane borer (see Qutnia lieut). 
' QifEard fruit fly (see CeratUU gifardi). 

^diite fly (see BenUaia giffardi). 
Oipsy moth (see Porihetria diapar). 

Olenea novemguUata 50 

CflyphiTMbetuUb 45 

Onathodus paUidtdiu 206 

viridia 206 

Onorimoachema hdiopa 215 

, QoatJnoth,(9ee.C!Qf«t^<0iMjK«), , . 

ChnocepJuUum iiUermedium 216 

Chnoeephalum (Opatrum) acutangulum 207,216 

puaiUum 216 

aaJbulosum r 43, 73 

Gooseberry moth (see Zophodia convohUeUa). 

OoTtyna flavago 185 

oehraua 185 

QoatypQiria caveUii 39 

apuria * . . 96 

QradUaria ayringdla 2'i 

Qrain fly (see Camarota flavitaraia). 
Grape anomala (see Anomala vitia). 

blister mite (see Eriophyea vitia). 
borers (see Veaperua spp.)* 
gun worm (see Seiopteron regale). 
pyralid (see Polychroaia botrarut). 
root weevUs (see Brachyrhinua spp.). 

worm (see Bromius spp.). 
vine flatheaded borer (see Sinoxylon 

spp.). 
worm (see Clytsia ambiguella). 
OrapholUha (see Laapeyreala spp.). 
Grass army w(Min (see Spodoptera mauritia). 
Gray borer of the sugar cane (see Laapeyresia 
achiataceana). 
fruit tree bud moth (see Olethreutes 

cyncbateUa). 
larch moth (see Enarmonia pinicoiana). 
plum owlet moth (see Xylina omf- 
thopua). 
Greasy cutWiMm (see Agrotia ypailon). 
Qreit oak borer (see Cerambyz eerdo). 
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Oreedy scale (see Aspidiotus camellix). 
Oreen hanging moth of the apple (see CharOffia 

lignivora). 
leaf weevil (see Phyllobiws maciUi- 

ccyrnis). 

put; moth (see Chlorodystis rectangu- 
Wa). 

oak tortrix (see Tortrix vvridaita). 

Oryllotalpa afrkana 89,190,205,215 

gryUoUUpa 43,45,215 

vulgaris (see Oryllotalpa gryllo- 

talpa). 

ChyUiU mdas 43 

mttrains 205 

GuerinieUa serratidx 73,94,96,130,150 

Qirm tree bug (see Mictis prof ana). 

Cfunda Hkkima 103 

Gypsy moth (see Porthetriadispar). 

Badena secdlis 126 

Haiimocoecus lampas 162 

HaUka ampdopKaga 128,222 

quercetwum 12, 39, 46, 134, 151, 192, 222 

HapMhrips aeuUata 125 

trUici. . 125 

Harlequin fruit bug (see Dindymus versicoior). 

Harpdhu SBnew 81 

rufieomis 196 

Hawaiian beet webworm (see Hymenia fan- 

cuais), 

leaf bug (see Hyalopepltis peUuci- 

du»), 

sugar-cane borer (see Rhabdocnemis 

cbseurus). 

sugar-cane Ieafr<dler (see Omiodes 

aceepta). 

Hawthorne scale (see Lecanium bUubercula- 

turn). 

Hazelnut blister mites (see Eriophyes aveUa- 

nx: Eriophyes vermiformU). 

Hedotettix arctuUtu 205 

HeilipualHnuai 101 

lauri 30 

Hdiothrips rubrocinctits 5, 50, 

63, 109, 132, 140, 146, 192, 218 

striatoptera 207 

Heaulaundalis 6,186 

HelopeUU anUmii 50 

theivora 50 

Hemiberlesia (see Aspidiotus [Hemiberlesia]). 

Hemichionaspift ap 11 

fici 102 

minima 102 

scrobicularum 32 

Hemirhopala atrilineata 150 

Hepialu8 humuli 85,136,186,188 

luptdinus 185 

Hene convdvuli 210 

Hetperia conjuncta 208 

philino 208 

Hessian fly (see Phytophaga degtructor). 

HeUracUhes «n«oIiM 131 

^terclbostrichus xqualis 193, 194 

pileatus 193 

unicornis 33 

Heteroplia varians 193 

Heterorhina hookeri 10 
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; Heterusia cingala 212 

Hibemia auremtiaria 40,46,132,141,154,181 

defoiiaria 24, 40 , 

46, 96, 106, 132, 137, 141, 149, 154, 181, 192 

mwrginaria 40,46,132,137,141,164,181 

rupicapraria 111,179 

'■ Hieroglyphu* banian 190 

' Himalium aaperum 193 

' IRspaxnescena 190 

caXlicanOia 190,207 

wakkeri 199 

Holaniara picescens (see Entochira laterglUt). 

HolotrtchiaUucophthalma 207 

vidua 207 

Hoizneria poschingeri (see Proeiphilus bu- 
mdi»). 
< Hop aphis (see Phorodon humuli). 

leaf miner (see Agromyza frontalis). 
midge (see Cecidomyia humuli). 
root borer (see Hepialus humuli). 

; Hoplocampafulvicornis 24,177,178 

rutilicornis 180 

ttstudinea 22,28 

Hoplocerambyx spinieomis 193 

Hormomyia annulipes 40 

fagi :.... 40 

Hornet moths (see Trochilium spp.). 
Horse-chestnut borer (see Zeuzera pyrina). 

Hyalopeplus peUucidu>s 37 

HydreUia griseola 125 

Hydracia micacea 185 

Hylastes angustatus 74 

ater 74 

att^nuatus 69 

cuniculariuA 81 

decumanus 68 

himalayensis 09 

Umgifolia 74 

opacus 74 

Hyleeoetus dermestoides 39,46,79,148,158 

Hylentyia antiqua 157 

coar^ata 124 

Hylesinus crenatus 27, 164 

fraxini 27,157 

olex 167 

oMperda 27 

porcatus 101 

vestUus 157 

Hyhbius abietis 12,40,46,68 

fatuus '. 68 

piceus 6S 

Hylotrupes hajulv^ 68 

Hylurgops glabraius 81 

palliatus 69 

Hylurgus ligniperda 74 

Hymenia fasiialis 6,42,48 

Hypena rostralis 137 

Hypera spp 61, 184 

crinita 184 

faseiculata 61 

meles 6, 14,61 

miles 61 

murina 13,61 

nigrirostris 6,61,168 

(mtmidis 61,168 

pQjitinacx tigrlna 51 
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^fpera postica §»U»U 

p»n«ma. fyU^Uvtt 

ngenlutferi 51 

mwldr. 189 

omnfoMKt. 3% 47, 91,184, 186 

JSfyptibanu fteus. 103 

^/paaehnu indicu$ tM 

J^KPomteaeurtua 08 

unkolor 101,a07 

S^ff)aiHometitta evonjtmeUa 48 

mdUnellus 21,180 

.jMddUttf ai,180 

' padi 48 

Bgaipjfla robusta 142,218 

leerya mnp*ioca KB 

aibolutea 94 

Tnaxhna 109 

minor 145 

montserrate'nHf 80, 35, 59, 131, 102, 192 

pjlmeri 108,130 

ptucTuui 5 

seyeheUarum 59, 100, 131, 146, 162, 192, 206 

Imp6rted cabbage butterfly (see Pontia rapx) 

maggot [see ChortophOa 
(Pegomya). bmaaiese]. 
clover weevil (see Mkcotroffus pM- 

rostrit), 
anion maggot (see Pegotmya eepe- 
torum). 

Ina ampelophaga 131 

Ineurvaria capitella 121 

Indian meal moth (see Plodia irUerpunctella}. 
tea geometrid (see SisUm suppres- 
sarius). 

Inesida leprosa 163 

Inglisia conchiformis 131 

/o^i 39 

Ip8 acuminatw! 74 

amitlnus 69 

blantlfonU 74 

cembrx 68 

duplieahts 69 

longifolia 74 

mannsfeldi 74 

ribberUropi 69 

sexderUcUus 69 

stebbingi 52 

typographus 66, 69 

Island fruit fly (see Rioxa musx). 

Isotoma noxiale 126 

Mtgcorsia campeatris 77 

sUllata i 70 

Janus compressw 169 

cyno8bati 154 

fumipennis 47 

Uiteipes 192 

Japanese grain moth (see Meliasobiaptes 
gularis). 
rose beetle (see Adoretus umbnmu). 

Ja%9U9 sexnotatus 1 25 

Java einchona geometrid (see Bomrmia 
ereptucularia). 

sugarcane grub beetle (see Apoff<mia 
spp.). 
June beetle (see MelolorUka spp.)- 
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' Juniper blister mite (see Ariophpea putiri- 

KdkivorUifiav€fiueiata 170 

JETerfM^aeaeiK 9 

baedformis ; 158 

bolMm 158 

eordiformit 188 

ffibboBut 153 

pdUidus 158 

nborit. 158 

vermiUo 158 

Mitbyapagana 206 

Mmoanktparva 178 

iMehfUotttma (see Phpllopkaga). 

Laehntuagili* 72 

fasdatua 81 

groisui 78,81 

larida 81 

nudui 72 

T^em 78»tl 

pkhUb 78 

pint .- 72 

pinkola 81 

ixniahu , 72 

tomento9U9 72 

viminalia 222 

Lackey moth (see Molaeoioma nenutria), 

Locon sp. near daddt 81 

murinua .- 43,153,184 

ahirakH 207 

Lsaiaettali* 206 

aubrufa 208 

Lxmop&UjBua tettacetu 198 

Lxmotmetua rhizopihagoides 190 

Lagoainfa ttmehani 94 

Lamia textor ! 181,222 

Lampra aaaamenaia , 168 

deeipieiu 96 

TutUana 12,96,141 

undatua 141 

Laphygma exigua (Caradrina) 6,14,210 

reduaa 210, 216 

LAppet jnoth (seeCbMtropacfta guerdfdUa), 
Latch blister mite (see Eriophpea laneia). 

bud-gall midge (see Daayneura iarida), 
gall moth (see Laapeyreaia zebeana). 
needle miner (see Coleophora lariceUa). 
sawfly (see Nematua erU^oni). 
shoot moth (see Argyreathia Issviga- 

tella), 
spinner (see DendroHimua aibtrUma). 
tussock moth (see Daay€Mra adenUica). 

Larentia dUtUata 12,40,46,961,154,223 

nebttkua ..-..-.- ** 

Large Australian fruit fly (see Daetia aqwdia). 
bast beetle (see Dendroctonua mieana). 
pith borer [see Tomicua {MydopMlM») 

piniperda]. 
pear psylla (see PayUa pyriauga). 

Laaiocampa querctia 75,154 

trifolii 86 

Laaioderma aerricome 6 

Laaioptera cerealia 124 

miaeeUa 166 
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Iiotptjfrukt wpp MB 

oaiiftfnwL. 134,230 

ton^tnnu, ...................... TV 

domnu 166 

<^tipHcnn flf,14D 

ftnubntna 1TB 

f^fdnhm^iti. tvB 

yiwuifMi. 38j ^, IM, 164, xM| hO 

neftHtona.. 1(0,196 

n^^HoBfis. 6,166 

pneMtfm 79,60 

pOOTOUdlB 6 

pfOxtiMnHi....... 79 

pfunivoFwn. 179 

aeftMoceana 204 

•pl«nAnm 53,54,154,220 

stfoMteSa "60 

tedeSa. 80,81 

we^miana 176 

ztifeana 1® 

Lathetkwt orpzm 122 

IiOaf faiq>a<8ee BrontUjpafroggatH). 

liCatber beetle (see Dermt$te» spp^ 

£«eBiii(HNa«p<« acacias 9 

offievrM 9,102 

OOfltWXfM...................... % 

dUoMn 9 

freneM 98 ' 

newmatmi 96 

MfAm 192 

Z^eemrium aceris 147 

erim 25 

bttubentOatum 5,23,132,169 

eapre» 11,23,169 

caton 140 

amdatits.. 63 

eerori 178 

eeraaorum 178 

ematttm 45,46,163,181,222 

corni 11 

eorvH.... 11,24,45,95,96,121,132,184,187, 
138,141,147,153,169,178,181,186,200,202 

glaiuU 23,169 

guerinU "OOe 

trugtri S06 

Itwaoentis 24,166,169 

perwntAwm 191 

perHex,.. 23,130,166,186 

pnmattri 24,179 

pseudexpaiuum 162 

jmUkrum 45, 53,191, 137, 153, 191 

pyri 23 

rehi 121 

fttW 121 

rugtmtm 28,166,169,179,186 

serkeum 79 

fflte 169 

variegcUum 23 

Wrf 28,24,130,166,169 

Lekymerus yrafHcoIHtf 51 

Lema cffaneMa 1 22 

flawpes 191 

mdanopfM 122 

Lemon caterpillar (see Pajnlio demoieua). 

silver mite (see Ertop^s oleivorus). 
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LepUUoiabimacuUUa 196 

LepUoaagikaiAiktit 79 

Moete 9 

hamkttthdkt 32 

vRimv...... .................... . o 

OlMCtMi. ........................ 16d 

eorrM|wMk 66 

Wmp9wm'9 ••.••••••••••••••••••••• Xvm 

fieifolU 102 

#CIM 8 

Jvniperi 166 

kmfffOa 80 

meiftgori 16B 

maelcana 102 

WIIMIIM ........................ 16B 

ttewttMdi 78 

oNviiM 166 

ptiUidti 168 

pinn»formis 59 

9omalen»i8 9 

fptn^fftv. ..................... . 9 

tUmi 5 

nnkohr 162 

Leptoeorim varhomh 160/907 

Jj0fK9mt9J^ ffWMHI. JV7 

Leptoglo9tt»» spp 97 

Leptopthopd 17,18,170,179 

tribuhti 10 

Lepto8lvhi€ prmmanvtt. 56 

Leptura ruMola 81 

Lesser grain borer (see Rhit&pertfia dominica). 

l/McwIHa IDlT|f> Mo 

umpvmeta (see OirpfHs). 

Leuaupitbandnux 68 

vnatm • o, i4o 

japontOB 5,26,82,162 

ieewi 78 

pM 73 

piatadx 171 

putOki 73 

T<cc« 166 

HfMKti 73 

Leudnode8 vrbonalU 96 

Leucodiatpis coekerdU 44,162 

Letuoma diapihafui 194 

LeueopkUbia Uneata. 208 

Lnteoptem coffeeUa 62 

Leueotermethtc^itgu* 7 

Levuana iridesceru 159, 163 

Liberian sweet-potato borer (see Oylas brun» 
neut). 

Lichtenaia aUoni 156 

httea 102 

9<6ttm< 219 

Light^brown apple moth (see Tortrix taih- 
toor^ana). 

Liffjtnu lUfftKps 207 

Limnophihu ftavkomit 220 

LimoGnipa dentieorrUe 125 

Limonkea xruffinosw 168 

Lineodea Xfthraeea 186 

Lioffrf/Biu9fii7nacuhittt8 205 

formosanus 205 

Lioptu nebttUmu 28, 25, 169. 179 

Lipartui emvntthu 44,51 
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LUa (see GOechia). 
Iiittle bollwomr (see Pyroderett timplex). 

LixtufueofUi 44 

vehiia 207 

Loehnun caprex 46 

Loeutta vlHdiuima 215 

Lonehaatplendida 05,185,217 

Lonxheaded flour beetle (see Lathetieut off- 
zx). 

LvphooiUere* iO^oma) ptuUhu 122 

Lophoiet tinittraria 10,25 

Lvphoatemui hugdi 153 

Luoem moth of New Soath Wales (see Tortrix 
divuhana). 

Ludhu tuturaHe 207 

Lupenu pinicola 73 

Lpcama bxtka 37 

l4fetut brunneua 188 

Unearis 153 

splnifront 33,318 

LwmmematU9 un M ^mu 82 

pini V 82 

sareterU 82 

Lyguia mendka 10 

Lpgtuoryzm 190,207 

prattfuii 5 

9acchari 207 

Ltfmaniria MtUUa 194 

gnnOs 194 

Upeha 194 

monacha 40,47,48,70, 

106, 134, 137, 141, 148, 140, 154, 181, 228 

Lfftnexplon navale 153 

Lytta vuleatoria 26 

MaelUBrota plarUtUB 90 

Maerophya pundum-aUnkm 27,133,154 

MacroHphum fragarix 196 

fngnridlum 196 

pM 5,165 

rogenU 196 

MacroHhylada rubi 47 

MoffdaUi spp 65 

armiffera 173 

aterrima 96 

barHcorrUs 17,132.149,187 

earbonaria 45,134,179,230 

eerasi 28,132,170,170 

dupUcata 65 

memnonia 65 

pMegmaUea 65 

prwni 23,132,170,187 

rvfa 65 

violacea 65 

iMagpie moth (see Abraxas grostulariata). 

MaiacMoma neuttria 40, 46, 106, 154, 181, 102, 223 

Mamestra aibieolor 216 

brankx 44,60,141,216 

dissimilia 44 

oUracea 20,44,50 

Kandarin fruit fly (see Dacut omatittimtu). 
Mango bark borer (see Plocsedenu ruficomis). 
borer (see Batoeera Htana; Dinodertu 

distinctua), 
tmiX ^y {see Dacus ferrugineut), 
scale (see Cocctu mangiferae; Leucaspia 
indioa). 



Page. 
Mango shoot pgylla (see Ptglla citielUita), 

weevil (see SUrnoehettu mangiferx). 
March moth (see Afdtopterffx mtmlaTia). 

Margarodet formiearum 206 

Marguerite fly (see Phytomyza ajgiiiUt), 

Maruea tettuiaUs 37 

McMietu unicaior. 153 

Masters' gum borer (see Trypockaria nuu- 

terti). 
Mauritius fruit fly (see CeratUU catoira), 

MayetkHa avenae 124 

datructor (see Phytophaga). 

Meeopoda dongata — 205 

Mediterranean flour moth (see Ephettia tuek- 
fUeOa). 
fruit fly (see Ceratitit capitata). 

Megattigmut brevicavdut 149 

borriesi 79 

•froWtoWw TO 

Megea marmoratut 153 

MdmOvumlXbiale 73 

MdanifiBleda.. 208 

Mdanophila picta 181 

Mdaaomasmea 12,46 

populi 222 

Mdigethes mnetu 188,218 

MOituMaptet gularii 191 

MOoboHt tplendida 10 

MeloUmtha eaatanipei 315 

Mppoeastani 10,12,26,30,46,54,73, 

06, 137, 138, 141, 148, 140, 153, 171, 181,223 

meloUmtha 10,12,26,30,^,54,73,96, 

104, 137, 138, 141, 148, 140, 153, 171, 181, 222 

niger SIB 

rufipea 215 

tenOraaua 215 

vfUgaria 43,104,215 

Melon aphis (see Aphia goaaypU). 

firuit fly (see Carpomyia porddUna). 
weevil (see Baria traegardM). 

MenidahUtriQ aW 

Merodon elavipea ^ 

e^eatria 150 

MeaUea Ofititanua 7^ 

Metallic tomato fly (see Lonehaaa apUndida), 

lietaUiUa atomariua ^ 

Ma 46,164 

larkU « 

moaU « 

Mdamaaiua hemipterua 200 

ritehid 171 

aerieeua 20O 

Metanaatria hyrtaea 65 

Mexican bean weevil (see Spermophagua pec- 
toralia). 
firuit fly (see Anattrepka ludena), 
grain beetle (see PhanamrUha hfr- 
acM). 

Mieeotrogua pMroatria 61 

Mcromima Olivia 05,216,217 

liktia profana ^ 

Millet stalk worm (see Pyrauata nubilaUa). 

lilndanu abieHnua ..^«.. 67 

Mites (see Acarina). 

Mneaampela privata ....... ^ 

MoeclM adnata fiO,lW 
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Moecha^ Iniitneri 63 

molaior 63 

Mbgannia hebet ^ 207 

Mole dridcets (see OryUotalpa spp.; SdnUodac- 
tylua spp.)* 

Moitnrchus minor 79 

Monarthrcpdlpus buxi 48 

MbnoeteTtutjufUperi 134 

M&nohammtu fiHuiator 50,63 

gaUoprooindalia 73 

ruspator 60 

sartor 68 

Monolejiia nigrobilineaia 207 

JdbnophUbua tUbbinffi oetoeaudaia 102 

Moon-fiedced moth (see Plulera bueephala). 

spot moth (see Phalera Inteephala), 
Morganella [see Aspidiohu ( Jlbr^anella)]. 
Mattled umber moth (see Hlbemiad^oliaria). 

Mvdaria eornifrotu 194 

MyealesUmineut.. 208 

Myelophflut [see Tomkut ( ifyetopftiZitf)]. 

MyUoeenu aeada 10 

6rufi9MiM 207 

eariiUrottrU 212 

diKOlor oaxiegotM 212 

QUttuLua 207 

vMdanut ., 212 

Myldbfiasp 6,35 

afflnis 36 

atomariut 36 

UntU. 6,36,166 

loH 36 

paUidieomit 30,166 

pitomm 6,36,166 

rufimantu 6,36,166 

Mffzuapeniex 6 

Naeerdes melanura 213 

Nanophffet tamarMt. 211 

Narcissus fly (see Merodon spp.)* 
Natal firult fly (see CeroHHa rubivora), 

Nearobia rufipes 5 

NeedlerDose hopbug (see Oalocoriafuloomaa/^- 
latuB). 

Nematua eriehsoni.. 6 

( Cfroesiut) eepUntriomlit 13, 47, 149, 182 

NeoUeafUumpUbHum 102 

Hlvdrai 130 

NeonuuikeOiabergii 207 

NepHiopteryi rubrizondla 168 

sagitHferaia 67 

Nephotettixapicdlis 190,206 

Neptieula tericopeza 148 

Ne8Q8ifdneipomoBicola 210 

Nezara viridula 207,216 

Nicertoides saeeharivora 206 

NidtOariapulifinata 153 

Nigeria fruit fly (see CeratUia nigerrima). 

Nirvana pdOida 206 

8uturali8 206 

Nitia atrovenosa 190,206 

Nltocrit ttaambiea 63 

NodoHoma laUralis 207 

IMametallopa 99 

Ncnagria ezUiota 208 

inferens 191,208 

uniformls 123,208 
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Northern mango weevil (see Sternoehetut ^o- 
vis), 
peach moth (see Conogeihe$ puneH- 
feralis), 

NoUtorMna murioata 73 

NotoeeUarcborana 47,121,154,192 

Nun moth (see Lymantria monadui). 
Nut fhiit tortrix (see Laspeyretia tpiendana), 
tortriz (see LaapeyreHa amplana), 
weevil (see Cureulio nueum), 

Nffmphvia depunetalia 191 

fluehkoaalit 191 

NyHut minor 216 

vinitor 109,125,130,166,179 

Oak bud moth (see Coleophora luHpenneUa).' 
flea beetle (see HaUka quereetorum), 
procession moth (see Cne&ocampa pro- 
eeasiona). 

scales (see AtterbUcankim varioiosum). 
Oat gall midge (see Mayetibla avense). 

ObermlinettTia 12,96,133,134,220 

-oculdta 222 

Oblong leaf weevil (see PhyUobius oblongui). 

Ochsenkeimeria taureUa 123 

Odnara dileetula 108 

lewinii 99 

iignifera 103 

Oeneria detrita 154 

Oenerottoma piniaridla 70 

Oerophara montana 33 

Odonaspit [see Atpidiohu iOdonatpia)}, 

Odonutia auttralasix 24,100 

piagifera 55 

pruni 112 

(EcanGtua indicua 205 

(Ecophora oUvieUa 157 

(EddUua infemdlis 205 

. idgrofaaeimtua 206 

OleneeamptuabQobua 103 

OldhreuUa cynobateUa 113 

hercyniana 79 

pruniana 177 

variegana 179 

Oliaruaorytx 2O6 

Olive fly (see Dacua oieae). 

moth (see Praya oteeUiui), 

white fly (see Aleurolabua dUpintu). 

Omiodea aecepta 203 

Omphiaa anaatomoaalia 200 

OneopeUua guadriguttatua .^ 90 

Onion fly (see Eumerua aMgaiua), 

maggot (see HyUmyia antiqwi), 
thrips(see Thripatabaei), 
Opatrum [see Oonoeephalum {Opatrum)\, 

Ophonua pubescena 81 

OphOuUmodea eretacea 212 

Opisthoaeelia eonica 99 

fibvlaria 90 

globoaa 99 

mactUata 99 

mammularia 99 

maalceJU 99 

rUgra 99 

pia^ormia. 99 

aerrata 99 

apinoaa 99 
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OnngB rust nHle tMe SMqAfW^MMNM). 

Orefte<eeffi2ii< 13,96 

JimBiiiiiii tSS 

:M -; ■»» 40 

^BrrHyHMW*« ••••■••«••■••••••••••• • ^v 

90]mM 181,212 

ntffu '9ft 

Mlicit 181 

teilMem wttMtarfv 12 

Oregmalanigera,,.., 207 

Orfffiaantifm 10,149,223 

gonott^fina TU 

potUcHm q<I,21b 

Oria mutctAota 126 

OrAezlaiialffnia 69,ftfi 

pn^onga 19 

OrAedtHafsikM ttS 

OreftorrMttiw etrttndrimCrii 60 

hUmi ISl 

OrOtotoimiouBtnnu 74 

lartei$ 69 

Uniffieomt 74 

pntintut 69 

sfOaraUi ^ 

Oryetet ridnoeerot 160,207 

(hdnitfrit 125 

ptuOla (see OteHtitfrH). 
Oflfonis [see LophwUeret (0«toiM)]. 
(Morhfnekus (see B r o efcy r ti ww). 

Oxga afimkUevmit 206 

Uariem 190,106 

oeiox 190,206 

Oxyearenus dndgeoni 90 

gonifkmt, 90 

kfottiUpeniUt. 90 

Ixttu 96 

Oxytkripa binenU 207 

OxjfAyreafunetta 216 

Oyster-shen scale (see LepUomftM fOmi), 

Pocftiuew (mir«f6fi» 08 

litut 68 

Padiydittus terieut 10 

Pathymenu ckinensis 6,80,87,166 

guttdrtmaetiUaw 8,86,37,165 

Pachyrhina eroeata 70 

maeuikrim 44 

Paehytus suHdcoUia 215 

Poehtylut migraitorMes 205 

miffratoriU8 26 

Padiyamda Tphxopteralis 185 

Painted apple moth (see Tela anartoides). 

Paixoeoeevu fttseipennii 73, 147, 153 

ro8« 180 

Polembw ocularis 210 

Palm weevil (see Rhyndwphvriupaknarum). 

PamphUa dan 208 

PamphWus flaviventris 160, 180 



Page, 

PafuHUyvimmmkyttii 71 

Bftps|tt4iPiitt4lr'<»9 ffB— JTff ■b«iw4mw*i). 

«7 

m 

Pttraleeatdum eoeopkyOK 

3twrWpKKr9tm JWINilOMW. ••.....••••• Jiy* «•.«•••« 

ParoMtepMs 64 

JParaMticfraofUt a05 

wtitytiiartt 305 

PorlolOfte aj9hM« S8,1B,186,M6 

omoMWfi .«.. i 

etmunMnu.. 23,Sft,86,#9,t8B,196,f69,1 

efnem •. 59 

ptemU t«t 

myrhu 29 

mytOuBpifoffiUi^ 188, VB 

pnttttt. o, xBB,9QB 

ptetidotptanhtt.. 6,146,fS6 

pyri 23,109 

4ffM1UM. ................... ....a. . 59 

zMp^ 5,59,131 

Purnam nutiMai 191, 208 

Pnroptitpkm 10 

PwnMUOthnpt (T) mvmi. .................... 307 

Pea apbls (see Msefotipkmn pM.). 
midge (see Oan^nHnki piif^, 
moths (see LmpeyrttU spp.). 
ped borer (see JSKMls ttnekmeUt). 
weeWis ^ee liyMrk {BntOtm} app,], 
Teadi IhiH fty (see Dwemapeniem). 
Ttar "borer (see Avrihu wh umtutl), 

fruit boferCsee NtptupttrysftibtitoMOti). 
gaH midge (see Oonturtnki pytiwnt), 
leaf blister mite (see Br to f iy et pyH). 

ctDrling midge (see Do^ynmra pjfN). 
scale (see AtpUhtm — t rm/ i f i mto ). 
thrips (see rgwi e ftnpi p yfi). 
tingts (see SitpkuHititpyri), 
tree psylla (see Ptylla pyrieoUi). 

Peetinoplhofn yssypMU 88 

PedknufemmOk 43,216 

Pegomya [see OkoHopUla (Ptyomy) spp4. 

POtopkanpeMemata 103,172 

PtmpMyutbunarktt 181 

fOnykiia »l 

irnmunU 181 

iiMrM»picli» (see P, fOayl n V ). 

napaut m 

vestetOk tKl 

Penioionpmietaiut 216 

Ferak pomelo moth (see Nepikopteryg wayUfi- 
ferOia). 

Peridroma sp 8 

PerUeopm mvndiOiu 987 

Perkintiaia wpp 206 

tmboinemia 

Heolont 

ynmiMioota. 

lahkeMk 

poJiidttla 286 

papuenfis 206 
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PerUnaMlaraUUi 206 

McdUirJdda 196,306 

tintatU 206 

variegata 206 

vastatrix 206 

viOensit 206 

Peroneaferrugana 12,40,^ 

PerteOania evengi 186 

Peravian cotton- square weevil (see Antho- 
nomut ife9tUu$). 
fruit fly (see Awutreplka peruviana). 
potato veevil (see Trfpopremnon 
latiihorax; Premnotrjfpei 9oUm^, 

PetrogwUba gigaa spinom 103 

Phxnops eyaiiea 73 

Phalerahueephala 12,40,47,96,106,134,192 

eombusta (see Antkpra). 

Phalonia epIUfuma 104 

PTuumkL trimaaUata 40 

Pharaxonotha kirichi 128 

Phenacaspit [see Chiruupi8 iPkenacasjHt)]. 

Phetiaeoecut aeeris 11,134,222 

icerpoidet. 14ft 

mangiferx 146 

pergg/ndd 170 

pieex SI 

wdus 121 

PhenacoUachta zealandica 39 

Plunice maeulota 206 

inouta. 206 

Philephedraih€obrom» fiQ 

Philippine orange moth (see Prapt eitri), 

Phis9amainterrupta 206 

Phlseoba infumata 20S 

Phlaophiihonu tpinulotui 81 

rhododactylut 81 

Pklosoaintu ihujx 25,140 

zhobi 74 

Phhxo^pslucaneni 207. 

oless 156 

pallidieomia. 207 

PhlceotrUnu caueaticus 27 

oUx 157 

PUUCtsmia deapecta 210 

ferrugalia 6,44 

Phcenicococctu marlatti 163 

PhoraeaiUha recurva 97 

tricuspis 97 

Phorbia vicina [see Chortophila {Pegomya) 
hyotcffomil, 

Phorodon humuli 6 

Phoaphuga atrata 43 

Phryneta coeca 196 

conradti 103 

hecphora 195 

spinator 103 

PJUhorimsea operculella 216,217 

Phydta aMetella 62,70 

infutella 91 

Phylaitiasp 91 

Phylangitbus 73,163 

PhgllaphUfagi 39 

PhylloMus argentatus 39, 46 

heiulx 46 

maculicornia 17, 46 

27812—18 ^16 
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PkyUobiutotilUmgut.... 110 

pyri 46 

Hnwntui 40 

urHese 39 

viridieottiM m 

PhyUoeniaHscUreUa » 

PliUodeeta sj^p 221 

tibialis 221 

vUdUfUR 6,181,221 

vuigatitaima 221 

PhyllogruUhuB dUmytius 190 

Phyni>perthahorticola 109 

Phyllophaga elypeaUa 198 

problemaUea 110 

PhyUotoma vagans 18 

Phyllotretaapp 91 

armoneix 6,IM,138 

atra 44,91,136 

cruc^erx 4 1, 91 

nemorum 44,91,137, 189 

nigripes 44,91,138 

undvlata 01 

vittata 6 

viUtUa 44,129,167 

Phymatodes Uvidut 139,163,2S9 

(MtaceiM 163. 

Physokermea pieex 81 

Pi^toput sexnotattu 207 

Ph^UUtu tmithi 199 

Phiftocoris pdbtaintu 184 

PhyUmyza affinia 51,53,164,165,215 

nigrieomia (see P. ajginia). 
PhffUmomua (see Hypera). 

Phytophaga deatrudor 7, 124 

Phytoacaphua formoaanua 307 

Pieaarthriua margiTUUita |0 

PieriamonuaU 49 

Pigmy mangold beetle (see Atonuma linaaria). 

Pileua kyalinatua 10 

Pine bark beetle (see Xylotrechua guadripea). 
bud and gall moths (see Svetria spp.). 

moth (see Oelechia dodecdia). 
gall mite (see Eriophyea pini). 
geometrid (see Bupalua piniariua). 
needle midge (see Thecodiploaia brachyn- 

tera). 
noctuid (see Panolia griaeovariegata). 
procession moths (see Cnethoeampa 

spp.). 
shoot moth (see Evetria ImoHana). 
spinner (see DendroUnua pint). 

Pineua orientalia 67 

pini 67 

aibiricua 67 

atrobi 67 

Pink boUworm (see Pectinophora goaaypieUa). 

Pinnaapia bamJmax ^ i 32 

buxi 5,44,162 

longiila 158 

rhombica 30 

Pumeaferrugdlia 53, 93, 141, 164, 192 

forficalia 63,138 

Piaaodea harcynisB 68 

iwtatua 68 

piceas 68- 
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Piuodn Tpini 68 

pintphUiU 68 

Pitohy-legged weevil (see J9raeftyrA<niw 

pkipet). 
Pith moths (see BUutodaena spp.). 

PUyogenei bidenUOue 60 

bistridenUUtu 69 

ehaleoffrapkfu 60 

corUferae 52,60 

lipperti : 74 

pUidefu 60 

fuadridens ; 60 

trepantUtu 74 

PUifokidnet ewrvideru 60 

tpinideju 79 

voronUowi 79 

PUpfphihonu aeviptut 81 

glaXfratui 75 

liehteruteini 75 

micrographua.... 69 

tamptofU 74 

PlafUiaajgHnit 190 

PUUero8 diipaUeru 212 

PlaUngliiia noaeki 35 

Plattfparxa padhptera 29 

Platypus bifof^if 75 

eaptUtUfu 218 

cwrtU8 194 

eylindnu 154 

talurx 194 

PUeoptera reflexa 195 

PlemdieUa abietim 78 

Plocsedenu obestu 193 

rufieomia 143 

PlodUi inUrpuneUUa 6 

Plum blister mites (see Eriophya spp.)> 
borer (see (Rhynchttes cupretu), 
bud moth (see OUthretUes pruniaTia), 
fruit sawfly (see Hophcampa ftdvi- 

cornis). 
leaf sawfly (see Priophonu padi), 
stem piercer (see Magdalia armigera), 
psylla (see PtyUa pruni), 
sawfly (see Erioeampoides Umacina), 

Plutia argent^era 216 

ehaleiUs 210 

gamma 6,44,216 

nigrisigna 14 

PluUUa maculipennia 6,49 

Podisma alpina 11 

PodofUia Ij^mnctata 103 

PcBcilonota rutUaru (see Lampra). 

variolosa 181,222 

Pogonoehserus foKkulatus 68 

PoUaspis cycadis 162 

pirn 73,79 

PoUiniapottifU 156 

Polychrosis botrana 130,131 

Paiydnutu cervinus 39,46 

ehserodrysius 73 

chrysomela 39 

griseomaeulatus 39 

intermedins 46,73 

lateraiU 39 

mieans 39 

mdUis 39 



Page. 

Polydrvsus pkus 39 

pUml^rons 46 

sericeus 6,39 

undatus 46,73 

vmosvlus 73 

tMdieoUis. 6,30 

Pdygraphtts aterrimus 52 

grandidava 75 

himdlayensis 75 

longifolia 75 

majof 52, 69 

nigra 75 

piml 69 

polygraphus 09 

sviiopacus 70 

trtncihi 75 

Pdyoeka sae^ardla 204 

PdypkyUa fuUo 10,39,46,73 

PotUania aalicis 228 

PimHarapx 6 

Poplar borers (see Saperda spp.). 

carcullo(see CrypUnhyntiius fopalftt). 

Porrieondyla eerealis 124 

gossypU S9 

Porter's white fly (see Aleurothrixus porteri). 

Porthesiasimau 40,47,108, 

137, 141, 148, 149, 154, 181. 223 

virguncuia 91 

Porthetriadispar 6,12,40,47, 

107, 137, 141, 148, 154, 181, 223 
Potato lady-bird beetle (see EpOadma spp.). 
root mite (see Bhkogly^us ediinopus). 

Praonetha mdanura 50, 63 

Praysdtri 57 

eurtisdlus 27 

deeUus 155 

Premnotrypes sdani 18* 

Prioftus eorptdentus 153 

Priophoruspadi 47,133,149,170,177,179 

ProdphUusbumdix 26,78 

Procodeea adara 208 

ProdenialUura 14,91,191,216,217 

Promeeotheea eumingii 160 

reidui IM 

Prostemonhdosericeus. U3 

Protodiaspis anomala ^ 

Psaiis seeuris 206 

Psattidium maxiHosum 44 

Psammaeus trimaeuiattts 33 

Pseudaonidia [see Aspidiotus {Pseudatmidia)]. 
Pseudisehnaspis \soeAspidiotus (PsettdisehnaS' 

Pi9)]. 

Pseudodavdlaria amerifus 182,223 

Pseudoeoeeus acadx ^ 

albizzix W 

ananassse 171 

areex i21 

aurilantttus 25 

bmUnsus 206 

bredpes 171 

bromdix 94,171,206 

ealeedariSB..,.. 206 

cftrf 59 

eoeoUs ^^ 

coffeas ^ 

dubia 1® 
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PdeUfdoeoeetu farnetianx 10 

ficut 102 

fihtmtnimm^ 10,50,130 

glauetu 23,168 

grandit 131 

gratti 34 

glauew 158 

indicua 35 

laurinut 35 

lobtUatut 99 

nUidut 10 

pandani 163 

pini :.... 73 

gtuuUut 10 

taechari 206 

taecharifolU 206 

9et08U8 102 

soiitariw 10 

svbtermneua 130 

twezegi 10 

ttimsU 5,206 

fffinvM. 219 

virgatut 30,63,102,131,163 

vUit 130 

vovx 139 

Pseudoeolaapis indiea 54 

Pteudakermes niteru 131 

PseudoparkOoria ottriata 163 

parlatorioldee 30,166 

Pseudotargionia glandtdosa 9 

PsUopterafoHttosa 212 

viridana....: 193,218 

PtgdU spp 21 1 

albipet 211 

aaaamka 211 

vieieUa 197 

PagUaaini 11 

dsteOata 143 

malt 16 

pruni 172 

pgrieoHa 5 

pyriauga 167 

PigUiodesaUenfMUa 44,135 

ckrysoeephdla 44,49,188 

napi 49,188 

PtdeobUukraaUi 96 

vittatus 96 

PterodUonu exaieeator 39, 152 

PterorMea talieia 223 

ribeaii..... 6 

Pteroatiekua lepidua 81 

mUgaria 196 

PtUinuafuacua 181,222 

peetinicomia 12, 39, 137, 148, 153, 222 

Ptydtta coataiia 190,206 

PuJtvinaria aurantU 59 

bOlOx .... 09, 45, 132, 134, 137, 179, 181, 222 

alni 11 

eamelicola 63 

ceUtUoaa 59 

cupanix 131 

ficua 63,102,131,146 

fioedfexa 158 

icpryi 206 

jocfcsoiri , 102 

mammex 30,63,102,146 



Page. 

PuMnaria plana •. 35 

aerieea 153 

aimuiana 30 

thex 212 

vintfera 130 

Purple seale of the orange (see Lepidoaaphea 
beekH). 

Purpwriaeentu tcachanrui 181 

PfUo antennata 7^ 

Pyralid of the vine (see Polychroaia boirana). 

PyrauatanubUdlia 85,123,135,137 

Pffrilla aberrana 206 

Pgrodereea aimplex 88 

Pffrrhidium aanguineum 153 

Pyrrhocoria aptnua 141 

Queensland fruit fly (see Batroeera trgoni). 
Quince borer (see Coaaua triatia). 

RaeUia okinawenaia ; 190*206 

Radish fly (see Anihomffia ndicum). 
Rape flea-beetle (see PagUiodea spp). 

seed worm (see Evergeatia eitimalia). 
Rarotonga fruit fly (see Daeua raroUmgx). 
Red-banded thrips (see Hdiothripa rvftro- 
dnettu). 
coffee borer (see Zemera eoffex), 
gooseberry mite (see BryoMa ribU). 
gum-tree weevil (see StrongylorMnuaoch' 

raceua), 
•headed fir worm (see Enarvwnia rufimir 

trana), 
-legged ham beetle (see Necrcbia mfipea). 
maggot of cotton (see Porricondyla goa- 

aypii), 
palm weevil (see Ehynehopkorua ferru- 

ginetta). 
phim maggot (see Laapeyreaia fune- 

brana). 
spider (see Tetranyehua spp.), 
tail moth (see Daaychira pudibunda). 

Remigiafrugalia 208 

ReadieUa picex 81 

Rhabdocnemia obaeurua 34, 163,201 

Rhabdophaga spp 222 

nieUonii. 222 

aalidperda 182,222 

aalieia 222 

Rhadiitoacopua nocUumua. 64 

Rhagium mordax 46 

Rhagoletia pardalina 93 

RJiigopaidiua tucumawu 183 

Rhinaria perdix 47, 197 

Rhinoceros beetle (see Oryctea rhinoceroa). 

Rhinomacer aUelaboidea 73 

Rhinoiia hxmoptera 10 

Rhizocoecua intermediua 39 

lobaHUaiua 10 

pukheUua ^ 39 

totarx 39 

Rhizcecua doit 63 

falc^er 130,168,192 

{t)teneatTia 163 

Rhizoglyphua ( Coepophagua) echinopua 6, 

158,164,183 

Rhizoper^a cdUaria 17 

domhUca 6 

Rhizotrogua aequhioetialia 43 
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Mkopaioptu inHUMau 148 

JKftyneftitef olnl » 

beUUx 12,99,46 

ecmUeut 178 

eupreua 173,174 

Rhyrteoltu 9Ur 88 

Bhyneolus qfUnifkMt 68 

dongaitu. 68 

MnuUaifenda 68,68 

UgnpirHu 40,68 

ponatut 68 

ttranguMnt 68 

truneorum 40,68 

BhffidwpKorus fenuiineut 161 

palmarum 161,307 

HgnatietUis (see Rkpt^th 
phoru9 femtginew). 

Rieania txniata / 306 

Rice bug (see Lepoeorita varieomii). 

flea-beetle (see Cluetocnenm hatalU). 

leaf-beetle (see Hitpa mneteeru). 

hopper (see TettigonkUa tpeetra). 

skipper (see Farmra mathioB). 

stem borer (see Chilo auricilia: Sdiomih 

Uw hipunaifer). 

Rioxa miua 34, 118 

Ripeniafagi 39 

palmarum 163 

tacchari 306 

Riptoritu fuscut 207 

Rose sawfly (seeCWiroaa«A<o]M; Cladhupecti- 

nicomit), 

scale (see Leucaspis japonka). 

Rosenbergia megacephala 103 

Rosy rastic (see Hydrcecia micxa). 

Rust-red flour beetle (see Tribolium ferrugi- 

neum). 

Rutherglen bug (see Nynut vitUtor). 

Rye midge (see Lasiopiera cerealU). 

stem borer (see Ochtenheimeria taurella). 

Sacadodea pyralis 91 

Sago patm scale (see Diaspu zamix). 

Sahlbergella aingularis 50 

SaUsetia dUcoides 131 

mirifica 10 

nigra 63,94,102 

olex 5 

psidii 131,146 

pwnctiUfera 146 

San Jos6 scale (see Aspidiotes pemiciosus). 

Saperda spp 180 

carckariaa 6, 180, 181, 222 

populnea 180, 181, 182,222 

scalaris 23,89, 179, 180. 181, 220 

Sawfly (see Macrophya punctumrolbum). 

Saw-tootbed grain beetle (see Silvanus »urina- 

mensii). 

Scale inlets (see Coccilae) , 7 

Scapteriscus didactylut 49 

Scelodnota strigicollis 128 

Schi8toc€ro8 anohioides 193 

Schizaspis lobata 102 

Schizodaetylus motistrosus 89, 90, 215 

SchcsTiobius bipunctifer 189 

Sciopteron regale 129 

tdbariiformis 181 

Scirpophaga auriflua 208 

chysorrhaa 208 
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89^rpophagii inUeta 206 

monottigliM 206 

aco i iftoeheUu emt^er 96 

aeoMfioekamltkmM W 

muUi$lrMut 27 

acolytopkUypua darjeelingi 154 

M ma iuym fU 79 

Seolytui aeeria 146 

amygdali 25,ltt7 

attimOU 174 

earpM 137 

deodara .' 52 

inirkattu 40,164 

Imvit 96 

major 62 

maU «,54,96,149,179 

minor : 52 

m/ttlOttriuiUM 96 

pruni 34,170,174 

pygmxua 96 

ratzebwgi 46 

rttguloMu 6,46,149 

aeolytna^ 27,96 

8$opelo»oma sateilUia 40 

Seotinopkora tatsalit 207 

Seed-corn maggot [see CfkortophiUi (Pegomya) 
ffueiceps], 

8eUUo9fymu8 mneua 68,153 

Selidotema excwsaria 10 

lydariu W 

SemiothitalUvurata "5 

Serenihia formosana 207 

Serica attameiuis * 1® 

Serropalpus barbaius ^7 

Seoamiacretica 85,196,203 

nonugrioides 208 

Seaia conopifin-mia 154 

euliciformis 12 

formicxformit 223 

myopsBformia 21,25 

seolistformis 47 

apheeiformit 12,27,47 

vespiformia 154 

Setenia indoainiea 73 

UeoU 193 

aemiopaea 86 

aamivalga 193 

Shallot fly (see ChortopkUa ciUcrwu). 
She-oak root-borer (see Stigmodera karoa). 
Shot-hole borer of tea (see XyWnrftt fomiea- 

tua). 
Siamese grain beetle [see Lophoeaterea {Oato- 

ma) puaiUua], 
Silky oak weevil borer (see Makiea natabilia). 

8ilpha obaeura 43 

Silvanua advena 212 

aurimamenaia.t, ^ 

SimxyUm anale 33,148,193,218 

craaaum 148,198,218 

per/orana 96,127,138,153 

aexdentatum 127 

audai^cum 10® 

Siphonella pumilionia ^ 

Sircx gigaa 70 

imperialia : 82 

juvencua : "0 

apectrum 70,82 

SUodrepa panicea ^ 
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Sitonasj^p 90 

flavetcens 6,38,60,166 

hisfidula 6,60,165 

lineaia 38,60,166 

linneellut 60 

melOoti 61 

tukifrona 61 

SUotroga cerealella 6 

Smaller bamboo shot-hole borer (see Dino- 
dertu minuhu). 

Smynthurus sp 14 

Sodal pear sawfly (see Pampkilitu fiaviven- 
iri9). 

Solenococeus fagi 39 

muratx 130,219 

South Sea guava fruit fly (see Dactu pstdU). 
Soy bean moth (see Laspeyresia glycinivordla). 

Spermophayua peetoralis 36 

Sphxroeocew acaeix 10 

Sphserotrypes aasamentU 193 

globulus 193 

siwalikensU 198 

Sphenophorus sordidus (see Cosmopolites). 

Sphenoptera aterrima 52 

Qossypii 90 

lafertei 52 

neglecta 90 

Spilosoma fuscinula 99 

Spinach aphis ( Afyzus persiex). 

leaf miner (see Pegomya hyoscyami). 
Spined log beetle (see Xenocnema spinipes 
. au8traU>e). 

Spiny citrus white fly (see AleurocaTithus 
woglumi). 

Spodoptera mauritia 8, 191, 210, 216 

pecten : 208 

Spruce bark tortridd (see Laspeyresia pac- 
tolana). 
borer (see Tetropinum castaneum). 
oone moth (see Laspeyresia strobilella), 
gall midge (see Dasgneura pkca). 
nest worm (see Laspeyresia tedeUa). 
wood wasp (see iStrcx spectrum). 

Stauropus altemus 51,64 , 146, 212 

Steganoptycha (see Enarmonia rufimitrana), 

Steirastomadepressum 50 

Steriobothurus formosanus 206 

Stenocranus saccharivora 198 

sacchari 206 

Stenothrips (?) zehufneri 207 

Stephanms pyri 167,168 

Stemochetus gravis 143, 144 

martgiferx 144,146 

SterTwtomis bohemani 10 

imperialis 63 

regalis 63 

SUgmodera heros 97 

aaipnotiasalicis 181,223 

atomaphis longirosiris 162 

quercus 152 

Straw fly (see Chloropstxniopus). 
Strawberry root weevil (see Brachyrhinus 
ovatus), 

Stromatium barbatum 33, 212 

longicome 212 
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Strongylooepkalus agresHs 206 

Strongylorhinus ockraeeus 96 

Strongylttnu tkoracieua 62 

8iropho90ina eapHata. 39,46 

metanogramma 39,46 

Suana concolor 30, 132, 104 

Subcocdnella H-pwmUata 14,43 

Socking bug (see Ceratopachyswriabms), 
Sugar-cane ambrosia beetle {XyUhorus per- 
fonns). 
boror(see Metamasiussericeus). 
moths (see Diatrsea spp.). 
bud moth (see Ereunetisflaoisiriata). 
frog hopper (see Tomaspisspp.). 
hispid miner (see Hispid wakkeri). 
leafhopper (see Perkinsiella sac- 

charicida), 
mealy bug (see Pseudoeoccus 

texeruis). 
moth borer of India (see ChUo 

simplex). 
red spider (see Tetranychus exsic- 
cator), 
Swete-potato stem borer (see Omphisa anas- 
tomosalis). 
weevil (see Cylasformicarius). 
Swan moth (see Porthesiasimilis). 

SyUpta derogata 91 , 155 

Symphytetes neglectus 10 

nigrovirens 10 

vestigialis 10 

Syngenaspis parlatorex 81 

Tachardia acaciss 10 

fici 103 

lacca 103 

Tssniotes scalaris 101 

Tasniothrips pyri 5 

TakahaskiacUricola 60 

japonica 69 

Tanymecus rusticus 207 

Taphrorychus bicolor 40, 170 

vUlifrons 40 

Tapinostola muscuhsa (see Oria). 

Tarache catena 91 

Targionia [see Aspidiotus (Targionia)]. 
Tarnished plant bug (see Lygus pratensis). 
Tea bag worms (see Psyche spp.). 

Teara coTitraria 10, 100 

Teiaanartoides 10,24,113,179 

Teledapus dormdioides 52, 81 

Telvcota augias 208 

Tendirioides mauritanicus 5 

Tephrites [see Dacus ( Tephrites)]. 

Termes australis 15,59,99 

Termissa nivosa 99 

Termites (see Termitidse) 

TermitidsB 7 

Tetigonia albida 206 

ferruginea 206 

viridis 190,206 

Tetraneura pallida 96 

ulmi 96 

Tetranychus bimaculatus 197 

biocuUUus 62,212 

exsiccator 197 
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Tetranychtu Ularius 43 

Tetf opium caHaneum 05, 68 

futcum 79 

ordnum 52 

TetOgoniOla spectra 190 

Tdtix formotanus 206 

Thalaina elara 10 

Thamjumoma toauaria 120 

Theeodiploais brachynUra 72 

TJUiptoeeras octoffutUUa 64 

Three-striped fruit fiy {see Daau dtverttu). 
Thrips (see Tbysanoptera.) 

Thrips minuta 207 

saechari 207 

terrata 207 

tabaci 5 

Tbysanoptera 7 

Timber beetle (see Nacerdes melanura). 

Tinea granetta 6,123 

Tipula oleracea 44 

paludaea 44 

Tiseheriaeompianella 54,154 

dimpUmiella 154 

Tobacco stem borer (see Onorimoeehema heli- 
opa). 
white flies (see Aleyrodes spp.). 

TomaepUlepidior 85,197,198 

poatka 86,197,198 

twrte 85,197,198 

Tomato weevil (see DeHanAa nodva) 

TomieiuiMyeloplhttu9)minor» 60 

piniperda. 66,60 

Tonga fruit fly (see Daeue tongentU). 

TortrixashtBorihafUi 22 

divuUana 14 

histrUmana 82 

murinana 79 

pieeana 70 

podana 27,40 

vQmmiana 70 

viridana 64,152 

Toxtttrypana eurvhauda 163 

Trabala vUhnu . 194 

Trachea brasilinea 126 

Troifocephala eenatoria 50 

Trialeurodee vaporariorum 213 

TriboUum castaneum 33 

confusum 5,33 

ferruffineum 6 

Trichetra marffiruUie 100 

Tnchiocampue niminaiis 182 

Trichiowmalucorum 13,47,223 

Trkhocerahiemalis 219 

Trtdactylus flavomaetilatus 205 

Trigonidium haani 205 

TrUophidia annulata 205 

Trinophylum eribratum 52 

Triphsena pronuba 216,218 • 

TrocMUumspp 180 

amnaHatforme 180 

apiformis 180 

Tropidocephala bTunruii)enni9 206 

formosana 206 

gaccharivoreUa 206 

Tryphocharia maatersi 98 
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Trypophkeut altU 12 

TrypopremnonlaUthorax 184 

TryxaUe nasuta 206 

Turnip flower beetle (see MeUffethes asntut). 

sawfly (see Athaiia tpinarum). 
Twig cutter (see Ehjfnekitea eaaruleua). 

Uracanthua aeuiue 2f,166,179 

bivittata 10 

eryptophofftu 50 

HmulaM 10 

etrigotut 10 

MangtilarU 10 

Vespertu spp 127 

luridU 127 

mauretanicu9,,,», 127,157 

atrepera^ 127,102 

xatarH 127 

Viburnum Male (see Chrytomphalua penex), 
Victoria bean beetle fly (9m Zizera lahraius), 

white ant (see Termet atutmlu). 
Vine flea-beetle (see HaUka ampetopkaga). 

VintonfatteOifera 1»,1« 

Viraeholaintoeratei 112,132,142,180 

Uota 163,180 

Watercress caddis worm (see LimnopMlut 
flavkomis). 

Weevils 8 

West Indian cane fly (see Stenocranut mo* 
ckarivora). 
sugar-cane borer (see MetamO' 

eifu hemipUnu). 
suga»!ane root borer (see Pis- 

prepea abbrevkOua), 
sweet-potato weevil (see Suaee- 
peabatataa). 
Wheat bulb fly (see Hylmyia cosrcAito). 
modi (see Tinea grandla). 
plant louse (see Aphia avenae). 
stem borer (see Nwaagria wn^ormia). 
White ant (see CoptoUrvMa gettmi). 
Willow curculio (see Cryptofhynchua lapaiM). 
gall mid^e (see Rhabdoplhaga spp.). 
leaf beetles (see Crepidodera aurata; 
PhyUodecta spp.). 
Winter moth (see CkdmatMa brumata). 

turnip gnat (see Trichocera hiematta). 

Xenocnema apinipea auatralix 195 

Xeria apectrum 70 

Xeatobium plumbeum 39, 73 

rufovilloaum 12, 

39,53,137,138,148,153,171 

XipMdium vaHpenne 190 

Xiphydrya camdua 13,40 

prolongata 47 

Xoanodera regiUaria 103 

Xyleborua andreweai 193 

bengalenaia.,,.. 193 

coffex 62 

cryptophagua 181 

dryographua 40,95,154 

eurygraphua 75 

faUax 193 

fomkatua 211 

imprchua 154 

major 193 
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Xyleb€frtu monographut. 40,96,154 

morsUUH 64 

perforaru 193,202 

9cMichii 193 

JCylechinus pilosus 70 

^ylina omithopus 176 

soda 96,141,176 

^yloeoccua fiUfer 141 

Xylonites rehum 96 

XyloUrus domestictu 12, 

40,46,137,141,148,149,154 

intermedius,., 79 

lineatus 70 

sigmtas 40,46,141,148,154 

XylMnehus gohani 103 

javankus, 63 

quadripes 63,64 

rustieus 181 

smH 193,212 
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Xyloirechus stdMngi 158 

Xylotrupes dichotomus 207 

gideon 207 

Yellow box borers (see Phoracantha spp.). 

Zdbrus ffiblms 126 

Zamacra dUxtfasciaria 150 

ZaraOM aumereUa 50 

Zeuzeracoffeae 30,51,55,62,91,142,212 

eucalypti 10 

pyrina 6,12,27,40,46, 

48, 96, 138, 141, 148, 149, 154, 181, 223 

Zizera labradus 37, 165 

Zonabris floraUs 184 

14'punctata 184 

Zophodia convoluteUa 120,121 

Zygina circumscripta 206 

mactUifrans 190,206 

svbrufa 190,206 
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A beria caffra (Kei apple ) 115, 140 

^ W<sspp.(flr). 26, 64, 65, 66, 67, 68, 69,70, 77-79, 103, 196 

bdlsamea (balsam fir) 69, 70, 78 

excelsa (see Picea excelsa). 

firma 79 

fraseri ( She balsam) 78 

mariesii 79 

nordmanniana 67 

peetinata (silver fir) 67, 69, 70, 77, 78, 79 

wdbbiaTia 68,70,79 

Acaciaspp 9-11,20,22,27,113 

ardbica (gum arabic) 9, 10 

armato (kangaroo thcnn) 9 

asak 9 

baileyana 10 

caffra 10 

calamifolia (broom wattle) 9 

catechu 10,211 

cyanophylla (blue-leaved wattle) 9 

dealbata (silver wattle) 10 

decurrejis (green wattle) 10, 97 

discolor 9, 10 

farnesiana (huisache) 10,11 

greggii (Texas mimosa) 10 

horrida 10 

juniperina 10 

koa (koa) 10 

linearis 9 

linifolia 9 

longifolia ( Sydney golden wattle ) 9,10 

lophanta (see Albizzia). 

melanoxylon (blackwood acacia ) 9 

microbotrya 9 

modesta 10, 211 

mollissima (black wattle) 10, 97 

pmdula (weeping myall) 9, 10 

pulchella 9 

pycnantha (golden wattle) 9 

robusta 10 

suaveolens 10 



Page. 

Acalypha marginata 62 

Acer spp. (maple) 17, 

65, 105, 107, 108, 138, 147, 148, 150, 221 

campestre 147 

negundo (box elder) 147 

]!>totonoid«9 (Norway maple) 147 

pseudopiatanus (sycamore maple) 147 

Achras [see Sideroxylon (Achras)]. 

AcronycMa lasvis (cheesewood) 114 

JBsculus spp. (horse-chestnut) 6, 12, 126, 137, 138 

hippocastanum (horse-chestnut) 138 

pavia (red buckeye) 138 

Agathis australis {k&wci) 195 

Ak(see Calotropis sp.). 

Albizzia sp 211 

lophanta (Acacia) 9 

Alder (see Alnus spp.). 
Alfalfa (see Medicago saliva). 
Algaroba (see Prosopis spp.). 
Alligator pear (see Persea gratissima). 

Ailiwn ascaZonicum (shalot) 157, 158 

cepa (onions) 5,28,157,158 

porrttwi (leek) 28,157 

roseum 158 

sativum (gaxlic) 28,157,158 

sphxrocephalum 158 

Almond (see Amygdalis communis), 

Mexican (see Terminalia catappa). 
Tropical (see Terminalia spp.). 

Alnus spp. (alder) 11-13, 

65, 107, 108, 138, 150, 151, 221 

glutinosa (black alder) 11 

incana 11, 12 

nepalensis 12 

rubra U 

viridis (European green alder) 11 

Aloe spp 160 

AmararUus sp 42 

Amelanchier spp. (service berry) 20, 65, 184 

Amygdalus spp. (peach) 166, 167 
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Amifffiahu eommuiUt (fihamtd) M,10S,187 

jMr»«oi(peacii> 8S,fl2,109.m, 

114, 116, 117, 1», 1«, W7, 177, 17», 2kA 

penka naeipenka (iiectBriiie). . . g^ 114 

u4«aoafti»»moee<^entole(oealiew,wildgQaTa). nt 

^ttiMt«flrtira«(pfai«ipirie) 118,171,204 

Angdkosp 52 

iliMoiiaspp.(eiutard apple) 86^98,M 

dl«rfiiioiB (ek^rhBOfa) 93,04,114 

kwmboldHana 94,113 

mirteata daoarsop) 82,03,94,115 

rellpttls^ (costard apple>. 98 

jqwiflMMa (sugar apple). 94 

AfUkoeepkalut eadamba 82 

Aplumffnveoletuietitey) 82,83,218 

Apple (see MOut maltui), 

blaek (see SUenipkm lAdirat] atu- 

trale). 
costard (see Annona tgvamoM). 
Kei (see A beria eaffra), 
Malay (see Euffenia malaeeenHt). 
m a mm ee (see Jiammea amerkana). 
moontain (see Eugenia mdlaeeentity, 
rpse (see Eitgenkijambos)* 
star (see ChrytophyUum eninUo). 
Apricot (see Prunua armentaca), 

Amucariaspp 25 

MdwUlii 25 

excdsa (Norfolk Island pine ) 25 

Artwry^itae (see Thuya apjp.) 

Arctium 8p 52 

Areca eotecfttt (betel nut) 44 

Areea luUscetu 44,153 

Artemisia spp 52 

vulgaris {miJif^OTt) 123 

A rtocarpus irUegrifolia (jack fruit) 117 

Arundinaria spp. (bamboo) 31,32,33 

hindsit graminse 33 

japonica 33 

Arundo sp. (reed) 123 

Ash (see Fraxinus spp.)- 

mountain (see Sorbus spp.). 
white (Schizomeria ovata). 
Aspara^ius (see Asparagus officinalis). 

Asparagus acutifolius 20 

offieinalis (asparagus). 5, 6, 27-29, 129, 157 

umbellatus 20 

Aspen (see Populus tremula). 

Aster spp 20 

A triplex spp 41 

hastata 61 

hortensis (orache) 41,42,158 

paiula 184 

Atropa belladonna (belladonna) 115 

Avena sativa {oAts) 122,124,125,126,155 

A verrhoa carambokt (carambola) 115 

Avocado (see Persea gratissima), 
Bahama grass (see Cynodon dactylan). 
Balsam fir (see Abies balsamea). 
Bamboo (see also Arundinaria, Banibusa, 
Cephalostachyum, Dendrocalamus, Melocan- 

na, Phyttottachys) 31-33,143 

Bambueaspp. (bamboo) 31,32,33 

distorta 33 

fortunei 32 

oliveriana 33 

tesseUata 32 



9ml0rt»(tBa^tey haioAoo) 33 

(see JAua sspMftHW). 
Banyan iw» FtusbtagkalemU). 
BartMMry flg (see Opvitfte nUgarU). 
Barley (see Bofdeum taUvum), 
Baaswood(8ee nunspp.). 

BmiMnia neemoM (monntam ebony) 149 

vniifata^ jU 

Bay (see Launu spp.). 

Beans (see also i>kaseo{ii«, VkU, CRyeine).... 5, 

8,85-88,00,61,64,03,120,166,184 
Bean, broad (see VkksfaXn), 
castor (see JSidJUis spp:). 

Frenidi 3g 

barioot (see Phasetius mUgaris). 
Jack (see Oanavalia spp.). 
Iddney isw Pkasetdut vulgaris). • 
lima (see PJuseolus luwUus). 

Madagascar 37 

senna (see Cassia spp.). 
soy (see Olydru hispida). 
string (see PMseoius vulgaris). 

Tonga 37 

Beech (see Fagus spp.). 
Beet (see Beta vulgaris). 

sugar (see Beta vulgaris erassa). 
Berseem (see Trifolium aleiandrinum). 
Beta vulgaris il)eet).. 5,6,41-44,129,187,197,214,219 

(mangel-wurzel) 41,42 

(mangolds) 41,42 

crewo (sugar beets) 41,42,43,107 

dcto (Swiss chard) 42 

Betel nut (see Areca catechu). 

Betulaspp. (birch) 6,45- 

47, 107, 108, 138, 150, 151, 152, 177,221 

a»0 45,46 

odorata 45,46 

papyrifera 45 

pubescens 45 

verrucosa 45 

Birch (see Betvia spp.). 

Black apple (see Sideroxyton [Achras] australe). 

sorrel (see Rubus spp.). 
Blackthorn 105,107,111 

Bombax mo/a&aricum (silk cotton) 194 

Books 15 

Box (see Buxus spp.) . 

Bramble 177 

Brassica spp 48-50, 187 

arvensis (charlock) 92 

campestris (rutabaga) 193, 218 

napus (rape) 49, 91, 135, 187, 188, 218 

oleracea acephala (coUard) 48 

(kale) 48,140,197 

bo^rytw (cauliflower) 6,48,52 

capitata (cabbage) 5, 6, 

48,49,50,61,64,91,184, 

187,188,214,218,219 

catUo-rapa (kohl-rabi) 140 

ropa (turnip) 6,197,218,219 

Brazil cherry (see Eugenia brazUiensie). 

Bromeliaceee 202 

Broom com (Holcus sorghum). 

Brussels sprouts (see Brassica oleracea). 
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Bryobia dioica (bryony). . . . ^. ^ . . V . w^. ^ 99 

Buckeye (see Aetcuiw &pp,\. 
Bwikthom (see Rhamnw sppO' 
Ball>oak (see Quuarina spp.). 

Biinch cherry 108 

Bushes 110 

Butt;emiit (see Juglama cJMrea). 
Biittonwood (see PUUanut spp.)> 

BtUyrospermum parkii 116 

Buxusspg. (box) 5,48 

Cabbage (see Brassicae oleracea capitata). 
Cabuyao (see Ettgenia malaccensii). 
Oacao (see Thecbtoma caeao). 

CkijantM indicua (pigeon pea, tur) 36,37 

CalamagrUU lanceolata 124 

Calamtuspp. (rattan) 188 

Calophyllum inophyUum (round kamani) 115 

dalotropis sp - 117 

Camellia t?iea (see TheaHnemU). - \ . 

Oanavalia spp. (Jack bean) 37 

iJtdica 85 

Cane 131 

sugar (see Sacciharum officinale). ^ 

Cannabi8 sativa (hemp) 123,135 

Canteloupe (see Cucumis tnelo). 

Gaoutchoac (see also rubber) 50 

Cai)e weed 215 

Capparis pedunculosug 56 

roi:burghi 56 

Capsicum sp. (pepper) 115 

Carica papaya (papaya, pawi)aw). . . 85, 115, 163, 201 

quercifolia 115, 163 

Carisaa ardwna (Natal plum) 115 

diffusa 211 

Carpinus betulw 106, 107, 108, 137 

Carrots (see Daucus carota). 

OarumpetroselinumiitATsley) 164 

Caryota urens (wine palm) 201 

Cashew (see Anacardium occidentale). 

Cassava (see Manihot utilisaima). 

Cassia spp. (senna bean) 85 

auricvJata 211 

Castanea spp. (chestnut) 38, 53, 54, 105 

ve sea 54 

tndgaris 54, 152 

Qistilloa elasHca ( Panama rubber) 163 

Castor bean (see Ricinus spp.). 

Casuarina spp. (She-oak) 97 

Catalpa (see Catalpa spp.). 

Catalpa spp. (Catalpa) 5, 51 

CauIiQower (see Brassica oleracea boirytis). 
Cayenne cherry (see Eugenia uniflora). 
Ceara rubber (see Manihot glaziovii). 
Cedar (see Cedrus spp., Chamaecyparis spp.). 
red (see Juniperus spp.). 
white (see Cedrtt»spp.). 

Cedrela toona 218 

Cedrus spp 52 

sp. (white cedar) 52 

deodar a 52 

CeXba spp. (silk cotton) 50 

homtMxi (kapok) 194 

Celery (see Apium graveolens). 

Cephalostachyum pergracile (bamboo) 31, 33 
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Oftrum sp. (Oiinese inkberry) 115 

noctttmum (night-bloonUng Jesn- 

mine) , M 

Chaffuecyparis spp. (oodMi) M 

makaimti* ,.... 94 

cbtusa 94 

jHsi^a 94 

< Cbatd (see Beta vulgaria dela), 

Swiss (see Beta i^jUgaris ckla). 
Charlock (see Brassica arwnsis). 
(Cheese wood (see Aaronychia laevis). 

Chenopodiaoese 42 

Cftefl0pod<ttmspp. (goosefbot) 41,42 

Cherimoya (see Annona cherimola). 
Cherry (see Prunus spp.) 

Jerusalem (see Solanum capsicastrum). 
sour (see Prunus cerasus). 
Surinam (see Eugenia uniflora). 
Chestnut (see Castanea spp.) 
Chicory (see dchorium intybus). 
China berry (see Melia azeiarach). 
CSiinese inkberry (see Oestrum sp.) 
orange (see Citrus japonica). 
plum (see Noronhia emarginata). 
Chocolate ((see Theoltroma spp.). 

ChrysarUhemum spp 21 5 

Chrysobalanus spp 116 

eUipticus 115,116,139 

icaco (Cocoa plum, jicaco) 109, 

115, 139 

ChrysophyUum cainito (Star apple) , 115 

dchorium intybus (chicory) 64 

dnchonaspp. (quinine) 55,62,211 

Cinchona ledgeriana 55, 62 

Cineraria spp 216 

(^itruKtw cttruStM (watermel(»i) 220 

CUrus spp 5, 65-60, 97, 114, 117, 162, 191, 212 

aurantium or sinensis (orange) 6, 16, 

66, 56, 57, 68, 69, 60, 86, 
97,113,114,115,117,200 
deeumana (see CUrus gravdis). 

grandis (grapefruit) 56,60, 115 

(pomelo) 67 

(shaddock) 117,118 

ja]X)ntca (kumquat) 66,60,115 

aurantifolia (lime). . . 65, 67, 60, 60, 114, 117, 200 

limonia (lemon) 6, 65, 67, 69, 60, 116, 117 

medicaacida 69 

nobiZis de2icio«a (mandarin orange)... 67, 

68,60,116 

(tangerine) 58,59 

trifoliata (see Poneirus). 
Clover (see Trifolium spp.). 

Egyptian (see Trifolium alexaTtdrinum). 
Cobnut (see Corylus spp.). 

Cobs 108 

Coccoloba uvifera (sea-grape) 109 

Cocoa plum (see Chrysobalanus icaco). 
Coconut palm (see Cocos nucifera). 

Cocos nucifera (coconut palm) 6, 61, 109, 

159, 160, 161, 162, 163, 201, 202 

Coffeasp.: 50,56,69,61-64,113,116,211 

arabica (Arabian coffee) 61, 62, 63, 64, 116 

liherica (Liberian coffee) 61, 62, 63, 109 
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Ooffea robtuta. 62 

ttenophfUa 64 

Coffee (see Ooffea spp.)* 
Cola (see Stereuiia acuminata). 
Collard (see Braaaiea oUraeea acephaHa), 

Conifers 6,64-84,170,210 

OonaaXlariat ntajalis (Lily-of-the-Valley) 28 

Oonyza 8i[uarrosa 123 

Com (see Zea nays), • 

broom (see Hoietu sorffkum). 
Ouinea (see Hoktu sorghum). 
Indian (see Zea mays). 
Kafir (see Holcua torghum). 

Oomus spp. (dofi^woods) 96 

ianguinea 95 

•erieea 95 

Ooryhu spp. (filberts) 108, 133 

(h&zekiut) . 38, 107, 108, 133-135, 151, 175 

avdJana 46,133,134 

eolurtM 134 

tubtUosa 133 

Ootmoa spp. 215 

Cowpea (see Vigna unguiaUata). 
Cotton (see Oossypium spp.)* 

silk (see Bombax malaJbaricum). 
(see Ceiba spp.). 
(Cottonwood (see Populua spp.). 
Cfratmgus spp. (see MespUut spp.). 

Rotatoria spp 37,165 

Cruoifers 6,91,92,188,218,219 

Cocumber (see Cueumis tatimu), 

Oucttml* spp. (melons) 5,92,98 

(sweet melons) 92 

me2a(Cflntoloiipe, nuukmrian; 51, 150 

mMvim (cucumber) 42,92,114 

(gherkins) 93,129 

CueurMto spp. (gourds) 92,122 

maxima (squash) 93 

p«po (pumpkin) 92 

ovifera (marrow) 92 

Cucurbitaoes 92,93,117,183,220 

Ouprenua spp. (cypress) 94 

fuTUsbrU 94 

glauea 94 

lambertiana 64,94 

maeroearpa (Monterey cypress) ... 94 

pyramidalis 94 

sempervireru * 94 

Currant (see Bibes spp.). 
Custard apple (see Annona spp.). 

Cyeas revduta (sago palm) 5, 159, 162, 193, 201 

Cgdoniajaponica 186 

(Monga (quince) .... 17, 19, 114, 115, 186, 187 

Cgnodon dactylon (Bermuda grass) 200 

Cypress (see C%am»;y2)ari« spp., Cupresfuaspp.). 
Lambert's (see Cupressus lambert- 
iana). 

Cytiaua laburnum . 38 

Daffodil (see Narcissus spp.). 

PaWiospp 86,215 

DiUbergia sissoo (sissu) — 195 

Dammara spp. (see Agathis australis). 

Dandelion (see Taraxacum officinale). 

Date (see Phawx daetylifera). 

DaucfMcarota (carrot) 51,214,215 
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Dendroealamus giganteus (bamboo) 33 

hamiUoni. 33 

strietut,.,... 31,33 

Deodar (see Cedrua deodara). 

Diospyros spp. (persimmon) 170 

ebenum 170 

kaki (Japanese persimmon). . 113, 115, 170 

Dodonea viacosa 211 

Dogwood (see Cornut spp.). 

DoUekos spp 36 

Drugs 84 

Dry food products 84 

Durantha spp 62 

Durra (see Hoietu sorghum). 
Ebony, mountain (see Batihinia raeemosa). 
Eggplant (see Solanum melongena). 
Elengl tree (see Mlmusops eUngi). 
Elm (see UTmiMspp.). 

oork(8ee CTZmiMsp.). 
Emmer (see TrUicum spp.). 

EpUobium vpp 127 

AiobolrysiapoAjca (loquat) 85,112,114,115,142 

JE^ftrifM f(Aofp«rma (coral tree) 62 

Euadyptus vpp 15,20,97-100 

amygdalima (peppermint gum) ... 96 

capitelUUa 90 

coTfrmftoM (bloodwood) 99 

dioersieolor (kaTTl) 99 

dumasa i 98 

^2oftu^ia (blue gum) 98,99 

gracilis 99 

hssmastoma 98,99 

inerassata 99 

leucoxylon 99 

meUiodora (honey-scented gum). 98,99 

miniata 98 

oleosa 98 

patens 98 

piperita (peppermint stringy- 
bark) 99 

polyanUtemos 99 

resin^era 99 

rebusta (swamp mahogany) 99 

roMroto (red gum) 98,99 

siderophloia (broad-leaved ' iron- 
bark) 99 

sieberiana 99 

stuartiana (apple-scented gum).. 97,96 

tesseUaris 99 

uneinata 98,99 

viminalis (manna gum) 97,98,99 

Etigenia spp 100, 113 

braziliensis 100,115 

/ffmftM (rose-apple) 100,115 

malaccensis (Cabuyao, Malay apple, 

mountain apple) 57, 100, 115, 117 

uniflora ( Surinam cherry) 100, 115, 116 

Euxolfjks sp 42 

Evergreen trees (see also Conifers) 19^ 

EvonymvrS europaetks (spindle tree) 108, 138 

E xcrement , human 157 

Fo^tM spp. (beech) 6,38-40, 

46, 65, 107, 106, 138, 150, 151, 180, 231 

cliffortMdes 3» 

fusca 39 
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Faffus memieHi. 39 

«y{t«dea (European beech) 89,40 

Ferns 197 

Fieut spp. (fig, rabber) 100-103, 172, 192 

aUissima 103 

australii 101 

benghalensis (banytji) 100,102 

hergmanniana 103 

€aHca(flg.) 6,100,101,102,108,115 

caudatifolia 102 

eomosa 103 

eoriifolia 108 

eunia 103 

elatHca (Assam rubber) 29, 100, 102, 103 

glomerata icluater &g) 102,103 

indka 102,103 

%'nfeetona 102,108 

laeeifera 103 

maerophyUa (Moreton Bay fig) 101, 102 

nervosa 103 

nota 102 

olauHfoUa 103 

orbieularii 102 

palmata 103 

r«{<9ieM (peepul tree) 102,103 

r^uta 102 

roxburghii 108 

rvMginosa 103 

rumphii 103 

seandem 102 

tjdkela 103 

walkeriana 102 

Fig (see Ficua carica). 

Bsahaty {see OpufUia viilffarU) 185 

Filbert (see Ooryluttpp.), 

Firmiana eoUmUa 82 

Fir (see Ahiea 9pp.), 

balsam (see Abiet baltamea), 
Douglas (see Pteudotsnga taxifolia), 
silver ( see Abies pectiruUa). 
vUte (see Abies peetinata). 
Flax (see Linum usHatissimum). 

Flour 122 

Forests 104-108,127 

Fragaria spp. (strawberry) 85, 129, 198, 197 

Frarinus spp. (ash) 25, 27, 85, 138, 151, 180, 221 

excelsior 28 

ornus 25 

oxgphylla 26 

viridis 26 

French beans 37 

Fruits 93, 105, 106, 108-118, 119, 129, 172, 174 

cultivated 116,172 

deciduous 108, 114 

stone 110 

Funtumia spp 50,195 

eldstiea (silk rubber, ire) 195 

Furniture 15 

Oalega officinalis (Ooat'srue) 60 

Cktflic (see Allium sativum), 

Oeranium spp 16, 216 

Gherkins (see Cucumis sativus). 

Glycine hispida 196 

Gooseberry (see Ribes spp.). 

Goosefoot(see Chenopodium spp.). 

Gossppium spp. (cotton) 59, 62, 84, 86-91, 191 
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Gourd (see Cueurbita spp.). 

Grains 7, 122-126, 189,190, 193,213,214 

Granadilla (see Passiflora quadrangiuaris), 
GraminacesB (see '' Grains'' and *' Grasses"). 
Grape (see Vitis spp.). 
Grapefhiit (see Citrus grandis). 

Grass 81, 109, 122-128, 193, 197, 199, 208, 206, 213 

Bahama (see Cffnodon daetglon). 

Greenhouse plants 65 

Orevillea sp 62 

ro6iMto (silky oak) 194,195 

Guava (see Psidium spp.). 

strawberry (see Psidium eattteianum). 
wild (see Anaeardium oecidentale). 

Ouaiaaim officinale 56 

Guinea com (see Holcus sorghum). 
Gum (see EuctUyptus spp.). 

Hardwoods 66 

Hawthorn (see MespUus spp.). 
Hazel (see Corylus spp.). 

Heliantikus spp. (sunflower) 85,215 

Hemp (see Cannabis saHva). 

sann (see Crotalaria sp.). 
Hemlock spruce (see Tsugaspp.). 
Henbane (see Hyoscyamus niger). 

Heracleumapp 52 

Herbs 66,109 

Herpephyllum caff rum ( EaflSr plum) 115 

Bevea brasiliensis (Para rubber) 62, 164,192 

Hibiscus esculenHu (okra) TO, 86, 155 

Holcus sorghum idmrti) 95,195,196,203 

(GuJneaoom) 200 

(Kafir) 140,195 

(sorghum, broom com) 3^6, 

48, 95, 189, 195, 196, 203, 208 
Honeysuckle (see Lonieera spp.). 
Hops (see Humvius lupulus). 

Hordeum vulgare (tiarlBiy) 35 

122,123,124,125,126,187 
Hornbeam (see Oarpinus betulus). 
Horse-chestnut (see JEseulus spp.). 
Horse-radish (see Badieula armoraeia), 

Humulus lupulus (hops) 5, 

91,123,129,135-137,214 

Hyoscyamus niger (henbane) 42 

/pomam tetatiM (sweet potato) 200,209,210 

Ire (see Funtumia elastica). 

IrUspp 139,157 

Jaboticaba (see Myrciaria spp.). 
Japanese plum (see Prunus salicina), 
Jerusalem cherry (see Solanwn capsieasirum), 
Jicaco (see Chryso^lanus icaco). 

Jobo amarlllo (5pondto« sp.) 113 

Jobo de la India (Spondias mangiferat) 113 

Juglansspp. (walnuts) 38, 

53, 105, 133, 134, 151, 180, 219, 220, 221 

dnerea (butternut) 219,220 

nii^ra (black walnut) 220 

r«^ (English walnut) 45,220 

Juniper (see Juniperus spp.). 

Juniperusspp .' 67,139,140 

canaderuis 139 

cedrus 139 

ehinensis 139 

communis 139, 140 

drupacea 189 
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Junipenu exeelsa IV 

fcUidiitima lao 

foaeroearpa 139 

oxifetdnu Id9 

photfUeea 199 

reeurva 139 

tdldna 139 

tphaaiea 139 

torulota 139 

virginiana 139 

Eaflr (see Holcw torghum), 

Kaffir plum (see Herpepkyllum eaffrum). 

Kale (see BnuHca oleraua aeephala), 

Kamani, round (see Cdhphyllum inophffl- 
lum). 
wlng;ed (see Terminalia catappa). 

Kauri (see Agathis australis). 

Kei, apple (see Aheria eaffra). 

KidtxUt spp. (see Funtumia spp.)* 

K!ohl-rabi (see Brasaiea oleracea caviorapa). 

Kk>la (see aterculia acuminata), 

Kumquat (see Citnujaponica). 

Kurrimia zeylaniea 56 

Laetuca spp. (lettuce) 140, 141, 214, 215 

Lambsquarter ( Ch&nopodium or AjripUz) .... 41 

Larch (see Larix spp.). 

JDarixspp. (Larch) 64, 

65, 66, 67, 68,69, 70, 83, 84, 108, 140 

decidua (europaea) 70,82,83,140 

eunpxa (see Larix deddua), 

Laikffrua spp 36 

Lauru8 spp. (bay) 35 

camphora (camphor) 35 

oanariensit 35 

diymifolia (see Penea pertea). 

indicus 35 

nobilis (sweet bay) 35 

Leather 5 

Leek (see AUium porrwn). 

Legumes 165 

Lemnaspp 220 

Lemon (see Citnta limonia). 

Lens esculenta (lentil) 36, 165 

Lentil (see Lens escuienta). 

Leptospermum spp 97 

Lettuce (see Laetuca spp.). 

LigusHcum spp 52 

Ligustrum vulgare (privet) 80 

Lilies 183 

Lily of the Valley (see Convidlaria majalis). 

Lime (see Citrus autanHfolia; Tilia spp.). ' 
sweet (see Citrus aurantifolia). 

Linden (see Tilia spp,). 

Linum spp 104 

usitatissimum (flax) 103, 104 

Lippia dtriodora (lemon verbena) 66 

LivisUma humulis (palm) 162 

Loganberry (see Rubus spp.). 

Lcnieera spp. (honeysuckle) 129, 177 

Loquat (see Eriobotryajaponioa). 

Lotus spp 36 

Lucerne (see Medicago sativa). 

Lycopersicum esculerUum (tomato) 62, 

99,95,115,216,217 

Madagascar beans 37 

Mahogany (see Swietenia vuihogaTii), 
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; Maiw (fee Zea may«). 
Mal^jr apple (gee Emgenia maiaecensis). 

Malus moltM (apple) 6,15-2^^81^ 

106, 106, 111, 113, 114, 115, 129, 167, 173, 174, 175,180 

Mmmnua amaicana (mammee apple) 115, 

118, 14S 
Mammee apple (see Mammsa amerieana). 
Mandarin (see Citrus nobilis). 
Hangel-wunBel (see Beta vulgaris). 
Msngo (see Mangifera indiea). 

Mangiferaindica (mango) 5, 

50, 109, 113, 114, 115, 117, 142-147, 158, 200 
Mangold (see Beta vulgaris). 

Manthot glaxiooii (Ceara rubber) 51,192 

utilissima (cassava, tapioca) 51 

Maple (see Acer spp.). 

Marigold 216 

Marrow (see Cucurbita pepo ovifera). 

Medioagp saUva (alfoifo). 6, ia-15, 61 

(lucerne) 14,60,61,129 

faleata 13 

Medlar Csee Mespilus spp.). 

Melaleuca sp 97 

Melia azedarach (Chinaberry ) 54, 65, 62, 84 

Melilotus officinalis (melilotus) 61 

Melocanna bambusioides (bamboo) 31,33 

Melons (see Cucumis spp.). 

Mespilusspp. (hawthorn) 5, 

17, 106, 107, 111, 132, 133, 175, 177 

(whitethorn) 105,121,169 

cocUnea 132 

^mTtanica (medlar) 17,115,132 

heterophylla 192 

monogyna 132 

oxyacantha 132 

pyracantha .• 132 

Mesquite (see Prosopis spp.). 
Mexican almond (seo TerminaUa eatappa). . 
umbrella tree (see Terminalia 
catappa). 
Millet (see Panicum miliaceum). 

Mimusops dengi (elengi) 115 

Mock orange (see Murraya exotica). 

Morus sp. (mulberry) 56, 150 

indiea 160 

Moth (see Pkaseolus aconitifolius) 37 

Mountain apple (see Eugenia malaeeensis). 
ash (see Sorbus spp.)- 
ebony (see Bauhinia racemosa). 

Mulberry (see Jlfortt* spp.). 

Mung (see Phaseolus mung). 

Murraya exotica (mock orange) 116 

Musa spp. (banana, plantain) 33, 115,172 

paradisiaai 33 

sapientium (banana) 33, 

34, 85, 109, 114, 118, 201, 202, 204 

Muskmelon (see Cucumis melo). 

Mustard (see Sinapis spp.). 

Myrciaria spp. (jaboticaba) 56 

Myrtus spp 56 

Narcissus spp 160 

Nasturtium (see Tropseolum spp.). 

Natal plum (see Carissa arduvna). 

Nectarine (see Amygdalis persica nusipersiea). 

Nephelium lappaceum 50 

Nicotiana tabacum (tobacco) 41. 

59, 95, 198, 207, 213-216, 21' 
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-JVbronJUs emar^jfKita (Chinese plum) 115 

Nettle, stinging 135 

Nursery stock 119 

Nuts 17,106,219 

Oak (see Querent spp.) 5 

cork 151 

silky (see OrnOlm nbiuta). 
* Oats (see Avena fotiva). 
Okra isee HfMseua esctUentua). 

OUaspp 26,27,127,165-167,212 

cftrywpftyOa 156 

euTOjaea ioUve) 155,156 

fragratu (see Oamanthui). 

verrucosa 166 

Olive (see Olea spp.). 
Onion (see AUhrm eepa). 

Onofiryeftfo wttini (sainfoin) 66 

Ofioni«spp 61 

viteota 61 

Opun^ spp. (prickly pear) 185,186 

tuna 115,186,186 

vulgaris (Barbary fig) 116, 185, 186 

Orache (see Atriplex hortentis). 
Orange (see CItriu auranMum). 

mandarin (see Citrus noMlis). 
mock (see Murraya exxAka). 

Orchard trees (see also frolts) 110, 112 

Orchids 5,158,139,183,202 

Oreodoxa regia (royal palm) 159, 192, 201 

Orobus tuberosus 165 

Oryza saHva (rice) 122, 123, 189-191, 203, 207 

Osmanthusfragaru 156 

Palm 59,159-163,188,204,212,217 

coconut (see Cocos nucifera). 
date (see Phanix dactylifera). 
royal (see Oreodoxa regia). 
sago (see Cfycas revoluta). 
toddy (see Phcenix sylvestris). 
wine (see Caryota urens). 

Pandanus sp 116, 204 

odoratissimus (screw pine) 163 

Panicum sp 122 

TniZioceum (millet). 85,122,123.126,149,203 

sanguinale 123 

Papaya (see C^arica -papaya). 
Pbta plum (see Spondias spp.). 

rubber (see Hevea brasiliensis). 
Parsley (see Otrum petroselinum). 
ParsDii» (9de Pa^inaca saliva). 

Passifiora sp. (passion fruit) 116 

guadrangtilaris (granadilla) 86, 

115,117,118,126 
Passion fruit (see Passifiora sp.). 

PasAnaea sativa (parsnips) 52, 164, 183, 215 

Pawpaw (see Cariea papaya). 
Pea (see Pisum sativum). 

field 165 

pigeon (see Cajanus indicus). 
Peach (see Amygdalis persica). 
Pear (see Pyrus communis). 

alligator (see A vocado spp. ). 
priokly (see Opuntia tuna). 

Pennisetum spp ..., 189 

Peppers, Spanish 183 

Persea americana 30 

carciinensis (red h&y) 30 
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Persea gratissima (avocado) 6, 

29,^,^,62, 109, 116, 200 

persea (Laurus drymifolia) 30 

pdtieH 30 

Persimman (see Diospyros spp.). 

Japanese (see Diospyros kahi). 

Phaseoius aeonU^oRus (math.) 37 

li»nam« (lima bean) 85,37 

mun^(mung) 87 

radiatus 36 

wtZ^rfe (bean) 35-38,60,61,115 

(haricot) 38 

(kidney bean) 38 

Phleum pratense (timothy) 122, 126, 213 

Phoenix dactylifera (datQ pahn) . . 94, 159, 161, 162, 163 

sylvestris (toddy palm) 159,161,217 

Photmia spp 62 

PhyUostaehys spp. (bamboo) 81,32 

bambusoides 32 

Phylooalyx sp 113 

Picea spp. (spruce) 64,65,66, 

67, 68, 69, 70, 79-S2, 103, 108, 120, 196 

(Siberian spruce) 69 

alba, (white spruce) 81,108 

excelsa (Norway spruce) . 67, 68, 69, 70, 79, 80, 81 

morinda 68, 69, 70, 81 , 82 

omorica 81 

orientalis 67 

pungens (Colorado spruce) 81 

sitchensis (Sitka spruce) 80, 81 

Pine (see Pinus spp.). 

Aleppo (see Pinus halepensis). 
Murray (see Pinus frenela). 
Siberian stone (see Pinus cembra). 
Scotch (see Pinus silvestris). 
Weymouth (see Pinus strobus). 
Pineapple (see Ananas sativum). 

Pinusspp. (pine) 46, 

64, 66, 66, 68, 69, 70-77, 108, 129, ISO, 170 

austriaca (Austrian pine) 69, 73, 74 

cembra (Swiss stone pine) 67, 69, 73 

densiflora (Japanese red pine) 73 

excelsa 68,69,70,73,74,75 

filifolia 73 

frenela (Murray pine) 64 

gerardiana 69, 73, 74, 75 

halepensis (Aleppo pine) 72,74 

khasya 74 

laricio (Austrian pine) 72, 73, 76 

larido nigricans 72 

Umgifoiia 69,73,74,75,76,211 

maritima (cluster pine) 69 

montana ( Swiss mountain pine). 67, 70, 72, 74 

mughus 70 

pinea (stone pine) 69, 76 

pinaster (cluster pine) 69, 73, 75, 76 

pumilio 73 

resinosa (red pine) 72 

silvestris (Scotch pine) 66, 

66, 67, 69, 70, 72, 73, 74, 75, 221 
strobus (white pine, Weymouth pine). 66, 

67,69,72,76 

thunbergii (Japanese black pine) 73 

Pistachio (see Pistacia spp.). 

Pintacia spp. (pistachio) 157, 171 

lentiscus 171 
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Pistada terebinthus ^ 171 

vera (pistachio) 171 

PUtumsaiivum (pea) 6, 

6, 36, 37, 60, 164, 166, 196, 197, 214, 216 
Plane tree (see Platanits spp.). 

Plantago Janceolata 184 

Plantain (see Musa spp.; Plantago spp.). 

Platanus spp. (buttonwood, sycamore) 171 

orientalis (oriental plane) 171 

Plum (see Pruniu spp.). 

Japanese (see Prunus salicina). 
Kafir (see Herpephyllum caff rum). 
Natal (see Carissa arduina). 
Para (see Spondias spp.). 

Polygonum spp 41 

Pomegranate (see Punica gmnatum). 
Pomelo (see Citrus grandis). 

Poncirus trifoliata (trifoliate orange) 50 

Poplar (see Populwt spp.). 

Popuius spp. (poplar) 12, 

106, 107, 108, 138, 180-183, 221 

ai6a (white poplar) 181,182,221,222 

baltamifera (balsam poplar) 181 

canadensis 180 

cUiata 181 

dUatata 181 

euphratica 180, 181 

laurifolia 181,221 

monUifera 181 

nigra (black poplar) 180, 181 

tremula (aspen) 29, 150, 180, 181 

virginiana 181 

Portulaca oleracea (prn'slsme) 42, 186 

Potato (see Solanum tuberosum). 

sweet (see Jpomaa batatas). 
Prickly pear (see Opuntia spp.). 
Privet (see Ligustrum vulgar e). 

Prosopis spp. (mesquite, algaroba) 148 

tpidgera 148 

Prune (see Prunus spp.). 

Prunus spp 172-180 

(cherry) 17, 

20, 21,53, 109, 113,129,169, 
172, 173, 174, 175, 177, 179, 180 

(plum) 6,17,20,21, 

56, 106, 109,111,114,166,169,172, 
173,174, 175, 176, 177, 178, 179, 190 

(prune) 172,173 

(sloe) 17,175 

armeniaca (apricot) 6, 

21, 24, 25, 114, 115, 166, 167, 172, 178, 179 

avium (sweet cherry) 178 

cerasus (sour cherry) 115, 178, 179, 180 

chamsscerasus (ground cherry) 172 

domestica (plum) 46, 172, 178, 179 

iiwitiiw (damson plujn) 172,178 

laurocerasus (cherry laurel) 178 

padus (European bird cherry) 172, 178 

psev4ocerasv^ 178 

salicina (Japanese plum) 113, 180 

spinosa (blackthorn) 172, 178, 179 

PseudfJtsuga spp 64 

mucroruUa 69 

taxifdia (Douglas fir) 64, 66 

P«idi«7nspp. (gnava) ^ 85, 

109, 112, 113, 114, 116, 117, 118, 131, 132, 200 
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Psidium cattleianum (strawberry.guava) . . . 115, 132 

guajava (guava) 109, 113, 116, 131, 132 

pomiferum 131 

Pumpkin (see CucurbUa pepo). 

Punica granatum (pomegranate) 112, 180 

Purslane (see Portulaca oieracea) 186 

Pyrus communis (pear) 5, 7, 17, 

18, 19, 24, 105, 111, 113, 115, 129, 167-^170, 174, 177 

QiieretMspp. (oak) 5,12,17,27,38,53, 

105, 106,107, 108, 110, 121, 126, 
127, 129, 133, 138, 150-155, 221 

ODorkoak) 151 

bnnti 153 

eastaneifolia 153 

eerria 152,153 

eoectfera 152,153 

dUaUUa 153,154 

griffithH 153 

iter (holly oak) 152,153 

ilexbaUota 153 

ineana 153,154 

lameUota 154 

lusiUiniea 152 

macedoniea 152,153 

monfttna (chestnut oak) 152 

nigra 1S2 

pahtstris 152,153 

peduncuUUa 152,153 

prinus 153 

pubeseens 152,158 

rodur (English oak) 152,153,154 

semiearpifolia 153 

sessUiflora 127,152,163 

<u60r (cork oak) 152,153 

toza 153 

Quince (see Cydonia oblonga). 

Quinine (see Cinchona spp.)* 

Radieula armorada (horseradish) 91, 138 

Radish (see Raphanus sathnu). 

Rape (see Braasictt napus), 

Raphanus raphanistrum (white charlock) — 187 
sativus (raOiah) 19,187,188 

Raspberry (see Rubus spp.). 

Rattan (see Calamus apv-)' 

Reseda si^p M 

Rhamnus spp. (buckthorn) 48, 107, 108, 138 

aUUernus 48 

franguJa 48 

Rheum rhapoiUkum (rhubarb) 91, 180 

Rhodondvndronspp 129 

Rhubarb (see Rhium rhapontiewn), 

Ribessvv l\^^3^ 

(currant) 93,118,119,120,121 

(gooseberry) 03,118,119,120 

(redcurrant) 121 

alpinnm (Alpine currant) 118 

nigrum (black currant, var. Baldwin).^ 118 

Black 

Dutch).. 118 
Black Na- 
ples) 118 

Lee's Pro- 

lifl?) 118 

rttfrncm (red currant) , 118 

sanguineum 121 
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Rice (see Oryza sativa) 180 

JBtetm^spp. (cftstprbean) 85 

JiiiHpa nasturtium (WBtercxess) 220 

12o»a spp. (rose) 5,106,107, 

100,113,121,127,129, 
150,160,191,192,200 

(tea rose) 161,192 

arveTuis 191 

cantna (dog rose) 191 

Zjn;i(^i/a (Cherokee rose) 192 

Kose (see Rosa spp.). 

apple (see Eugenia jambos). 

JRothra tinctoria 211 

Rowan tree (see Sarbus spp.). 

Rubber 192 

Assam (see Ficus elastiea). 
Ceara (see Manihot glaziovii), 
India (see Ficus elastiea). 
Panama (see Castittoa elastiea). 
Para rubber (see Hevea brasUiensis), 
silk (see Funtumia elastiea). 

Bubus spp •.... 47,121 

(blackberry) 47,188 

(loganberry) 47 

(raspberry) 47,61,188,197 

RumexspV' (sorrel) 52,135 

Rutabaga (see Brassica campestris). 
Rye (see Seeale cereale). 

Saceharum officinarum (sugar cane) 5, 6, 

34,123,160,161,180,191,197-208 
Sago palm (see Cfyeas revoluta). 

Saintoin (see Onobrychis sativa) 66 

Sal (see Shorea spp.). 

Salada reticulttta 56 

iSalix spp. (sallow) Ill 

(willow) 6,12,107, 

108, 111, 128, 138, 151, 180, 221-223 

alba (white willow) 222,223 

babyloniea 222 

caprea (goat willow) 222,223 

el^ans 222 

/ro^fZi* (brittle willow) 222,223 

purpurea (purple osier) 221, 222, 223 

triandra '. ;... 222,223 

t;jmi7ia/i8 (osier willow) 221,222 

viridis 222 

Sallow (see Salix spp.). 

Salsolaspp»^ 41 

Sann hemp (see Crotalaria). 

Sapodilla [see Sideroxylon (Achras) sapota]. 

Sarcoeephatas esculentus 116 

fifaTi/aJum o^m (sandalwood) 62 

SeUnus dependens 56 

moUe (California pepper tree) 56 

5cAi2on>«rto ooa/a (white ash) 114 

SeeaU eereale (rye) 122, 123, 124, 125, 126, 187, 193 

Sedges 203 

Senna bean 85 

SerN-ice berry (see Amelanchier sp.). 

Sesamiaspp 92 

Setariaspp 187 

Shaddock (see Citrus grandis). 
Shallot (see Allium spp.). 
She-oak (see Casuarina spp.). 

Shorea spp 193,194 

robusta 193,194 
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Shorea talura 193,194 

Shrubs 105,131,172,211 

Sideroxylon (Aehras) australe (black apple) . 114, 118 

sapota (sapodilla). 114, 115, 194 

Silk cotton (see Bombax malabarieum; Ceiba 
spp.). 
rubber (see Funtumia elastiea). 

Silky oak (see OreviUea robusta). 

Sinapis spp. (mustard) 92 

Sissu (see Dalbergia sissoo). 

Sloe (see Prunus spp.). 

Solanaceae 56,92,183,217 

Soianum spp 183 

capsicastrum (Jerusalem cherry) 115 

mdongena (eggplant). . . 86, 95, 122, 216, 217 

tvJterosum (potato) 5, 61, 

136,183-185,214,217 

SoiHago spp. (goldenrod) 104 

Sorbus spp. (mountain ash) 20, 108, 13S, 149, 177 

Swghum (see Holcits sorghum). 

Sorrel (see Ruviex spp.). 

Sour cherry (see Primus cerasus). 

Sour sop (see Annona spp.). 

Soy bean (see Olgcine hispida). 

Spelt (see Triticum sc^ivum). 

Spinach (see Spinacia oleracea). 

Spinacia oleracea (spinach) 5, 42, 196 

Spindle tree (see Evonymus europseus). 

Spondias spp. (Para plum) 113, 164 

sp. (jobo amarillo) 113 

mangifera (7) (jobo de la India) ..... 113 

Spruce (see Picea spp.). 

Douglas (see Pseudotsuga taxifdia). 
hemlock (see Tsuga spp.). 
Siberian (see Picea spp.). 
white (see Picea alba). 

Squash (see Cucurbita maxima). 

Star apple (see ChrysopkyUum cainito). 

StereuUa acuminata (kola) ^ 109, 140 

Straw 126 

Strawberry (see Fragaria spp.). 

Succory (see Cichorium intyhus). 

Sugar beet (see Beta vulgaris crassa). 

Sugar C€me (see Saceharum officinarum). 

Sunflower (see Helianthus spp.). 

Surinam cherry (see Eugenia uniflora). 

Sweet potato (see Ipomoea batatas). 

Swietenia mahagani (mahogany) 62, 142 

Sycamore (see Platanus spp.). 

Syringa spp 27 

Tamarack (see Conifers). 

Tamarind (see Tamarindiks indictts). 

Tamarindus indicus (tamarind) 210 

Tamarisk (see Tamarvx spp.). 

Tamarix spp. (tamarisk) 211 

gaJUca 211 

mannifera 211 

Tangerine (see Citrus nobilis deliciosa). 

Tapioca (see Manihot utilissima). 

Taraxacum officinale (dandelion) 136, 216 

Taxusspp. (yew) 223 

Tea (see Thea sinensis), 
rose (see Rosa sp.). 

Teak (see Tect/yna grandis). 

Teetona gramdis (teak) 212 
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Termi'ttdtki spp 3i8 

beitrku 218 

oatajrpa (winged kamani, tropioal 

almond) 109,115,218 

chehvia 116,218 

tomentow 218 

Thea Hnentis (t«(0 60, 83, 162,211, 212 

vMdis 212 

Theotrirma spp 60,55 

c<Kao(cacao) S0,02, 

85,100,115,116,105,211 

Thevetia nerii/olia 116 

Thistle 41 

Thorns Ill 

Thorn, white 160 

Thupa spp. (arborvitSB) 25 

africana 25 

oeeidentdlU 25 

THia spp. (linden, lime, hasswood) 105, 

107, 108, 138, 141, 142, 150, 176, 221 

cordata (small-leaved Ifaiden) 141 

eunjma 141 

grandiflora 141 

parvlfolia 14,141 

Timbers 15,108,213 

Timothy (see PKUum pratense). 
Tobaooo (see Nk(diana tabacum). 
Tomato (see Lycopersieum eacuUntum), 

Tonga beans 37 

Toon (see Cedrda toojia). 

Trifoiium spp. (clover) 6, 60, 61, 184, 214, 220 

alexandrinum (Egyptian clover, 

berseem) 44 

pratense 166 

Tritieum spp. (emmer) 122,220 

repena 124 

ealivum (spelt) 122,124,220 

aoHoum (wheat) 6, 

122, 123, 124, 125, 120, 187, 220 

Tnpxolwn spp. (nastortiiun) 215 

Tropical almond (see Terminalia ealappa). 

Tsuga spp. (hemlock) 64,135 
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Tiili^8pp.(tiillp) M 

Tana (see OjNMiitafipp.) 18S 

Tw(iMOi^mm9inikm9) S7 

^hmip (Mt SrMika npm), 

VTmut flpp. (ela) 55, 

05, 06, 105, 100, 107, 108, 127, 138, 176, 221 

sp. (««rkelm) 96 

oamjMitrif (English elm) 95,96 

moNAiiM 96 

Umbrella tree (see Mettameiaraek), 

Mexican (see TermkutUa eat- 
appa). ^ 

FooeMliNii spp. (whortleberry) 20 

VaeheUkifametiatia (see Acacia fametiafM). 

Viburnum spp 5, 219 

VibwnumHnua 219 

Fidaspp 36 

/ate (bfioad bean) 35,36 

tepwn 36 

Vigna ttn^ttkutaAi (oowpeas) 36^37,38,91 

Vines (see VUU spp.). 

Vmg spp. (grape, vine) 5, 6, 15, 9ft, 109, 127-131, 

150,191 

sMtftwIif (buneh grape) 127 

arisenios (cation grape) 127 

earinihiaea 127 

vetuviana 127 

i*»</<r« (grape) 115,127,130,131 

Walnut (see Juglant spp.). 
Watercress (see Roripa nasturtium). 
Watermelon (see CfUrullua eitruUus). 
Wattle, black (see ileada molUssima). 
Wheat (see Tritieum sativum). 
White ash (see Sehizomeria ovata). 
Whitethorn (see MespUus spp,). 

Whortleberry ( Vaeeinium spp.) 20 

Wild fruits U2,116 

Willow (see Salix spp.). 

Yams 122 

Yew (see roxiwspp.). 

Zm fftay« (com, maize) 6,84, 

86, 122, 123, 136, 142, 1«9, 197, 200, 203, 208, 214 
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